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ŶŐĂŐŝŶŐŝŶEZdƐĂĨĨĞĐƚƐĚƌŝǀĞƌƐ ?ƌĞƐƉŽŶƐĞƐĂŶĚŐůĂŶĐĞƉĂƚƚĞƌŶƐĂĨƚĞƌƐŝůĞŶƚ
ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐ 
dǇƌŽŶ>ŽƵǁ ? ?:ŽŶŶǇ<ƵŽ ? ?ZŝĐŚĂƌĚZŽŵĂŶŽ ? ?sŝƐŚŶƵZĂĚŚĂŬƌŝƐŚŶĂŶ ? ?DŝĐŚĂĞů'>ĞŶŶĠ ? ?EĂƚĂƐŚĂ
DĞƌĂƚ ? 
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 ?^ ĞĞŝŶŐDĂĐŚŝŶĞƐ ?ĂŶďĞƌƌĂ ?ƵƐƚƌĂůŝĂ 
ďƐƚƌĂĐƚ 
dŚĞĂŝŵŽĨƚŚŝƐƐƚƵĚǇǁĂƐƚŽƵŶĚĞƌƐƚĂŶĚĚƌŝǀĞƌƌĞƐƉŽŶƐĞƐƚŽ “ƐŝůĞŶƚ ?ĨĂŝůƵƌĞƐŝŶĂƵƚŽŵĂƚĞĚ
ĚƌŝǀŝŶŐ ?ǁŚĞƌĞĂƵƚŽŵĂƚŝŽŶĨĂŝůĞĚĚƵƌŝŶŐĂƐŝŵƵůĂƚŽƌĚƌŝǀĞ ?ǁŝƚŚŽƵƚĂƚĂŬĞ ?ŽǀĞƌǁĂƌŶŝŶŐ ?dŚĞĞĨĨĞĐƚŽĨĂ
ǀŝƐƵĂůŶŽŶ ?ĚƌŝǀŝŶŐƌĞůĂƚĞĚƚĂƐŬ ?EZd )ĂŶĚĂƌŽĂĚ ?ďĂƐĞĚǀŝŐŝůĂŶĐĞƚĂƐŬƉƌĞƐĞŶƚĞĚĚƌŝǀĞƌƐ ?ƚĂŬĞ ?ŽǀĞƌ
ƌĞƐƉŽŶƐĞĂŶĚǀŝƐƵĂůĂƚƚĞŶƚŝŽŶǁĂƐĂůƐŽŝŶǀĞƐƚŝŐĂƚĞĚ ?ƵƌƌĞŶƚůǇ ?ĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐƐǇƐƚĞŵƐĨĂĐĞĂ
ŶƵŵďĞƌŽĨůŝŵŝƚĂƚŝŽŶƐƚŚĂƚƌĞƋƵŝƌĞĐŽŶƚƌŽůƚŽďĞŚĂŶĚĞĚďĂĐŬƚŽƚŚĞĚƌŝǀĞƌ ?DƵĐŚŽĨƚŚĞƌĞƐĞĂƌĐŚƚŽ
ĚĂƚĞŚĂƐĨŽĐƵƐĞĚŽŶĞǆƉůŝĐŝƚƚĂŬĞ ?ŽǀĞƌƌĞƋƵĞƐƚƐ ?dŽZƐ )ĂŶĚƐŚŽǁƐƚŚĂƚĚƌŝǀĞƌƐƐƚƌƵŐŐůĞƚŽƌĞƐƵŵĞ
ĐŽŶƚƌŽůƐĂĨĞůǇ ?ĞǆĂĐĞƌďĂƚĞĚďǇĚŝƐĞŶŐĂŐĞŵĞŶƚĨƌŽŵƚŚĞĚƌŝǀŝŶŐƚĂƐŬ ?ĨŽƌŝŶƐƚĂŶĐĞ ?ĚƵĞƚŽƚŚĞƉƌĞƐĞŶĐĞ
ŽĨEZdƐ ?,ŽǁĞǀĞƌ ?ůŝƚƚůĞŝƐŬŶŽǁŶĂďŽƵƚǁŚĞƚŚĞƌ ?ĂŶĚŚŽǁ ?ĚƌŝǀĞƌƐǁŝůůƌĞƐƉŽŶĚƚŽŵŽƌĞƐƵďƚůĞ
ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐƚŚĂƚĐŽŵĞǁŝƚŚŽƵƚĂǁĂƌŶŝŶŐ ?ĂŶĚŚŽǁƚŚŝƐŝƐĂĨĨĞĐƚĞĚďǇEZdĞŶŐĂŐĞŵĞŶƚ ?
dŚŝƌƚǇƉĂƌƚŝĐŝƉĂŶƚƐĚƌŽǀĞĂƐŝŵƵůĂƚĞĚĂƵƚŽŵĂƚĞĚĚƌŝǀĞŝŶƚǁŽĐŽŶĚŝƚŝŽŶƐ ?ǁŚŝĐŚŚĂĚ ?ƐŝůĞŶƚ
ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐĞĂĐŚ ? ?ŽŶĂƵƌǀĞ ? ?ŝŶĂ^ƚƌĂŝŐŚƚ ) ?ǁŝƚŚŶŽdŽZƐ ?/ŶŽŶĞĐŽŶĚŝƚŝŽŶ ?ĚƌŝǀĞƌƐǁĞƌĞ
ƌĞƋƵŝƌĞĚƚŽĐŽŶƐƚĂŶƚůǇŵŽŶŝƚŽƌƚŚĞƌŽĂĚ ?ǁŚŝĐŚǁĂƐĞŶĨŽƌĐĞĚďǇĂƌŽĂĚ ?ďĂƐĞĚǀŝŐŝůĂŶĐĞƚĂƐŬ ?sD^
KŶůǇ ) ?/ŶƚŚĞŽƚŚĞƌ ?ĚƌŝǀĞƌƐƉĞƌĨŽƌŵĞĚĂŶĂĚĚŝƚŝŽŶĂůǀŝƐƵĂůEZd ?ƌĞƋƵŝƌŝŶŐƚŚĞŵƚŽĚŝǀŝĚĞƚŚĞŝƌ
ĂƚƚĞŶƚŝŽŶ ?sD^A?ƌƌŽǁƐ ) ?ZĞƐƵůƚƐƐŚŽǁĞĚƚŚĂƚ ?ŝŶďŽƚŚĐŽŶĚŝƚŝŽŶƐ ?ĂůůĚƌŝǀĞƌƐĞǀĞŶƚƵĂůůǇĚĞƚĞĐƚĞĚĂŶĚ
ƌĞƐƉŽŶĚĞĚƚŽĂůůƐŝůĞŶƚĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐ ?,ŽǁĞǀĞƌ ?ĞŶŐĂŐŝŶŐŝŶ ĂŶĂĚĚŝƚŝŽŶĂůEZdĚƵƌŝŶŐ
ĂƵƚŽŵĂƚŝŽŶƌĞƐƵůƚĞĚŝŶƐŝŐŶŝĨŝĐĂŶƚůǇŵŽƌĞůĂŶĞĞǆĐƵƌƐŝŽŶƐĂŶĚůŽŶŐĞƌƚĂŬĞ ?ŽǀĞƌƚŝŵĞƐ ?ĚĚŝŶŐĂǀŝƐƵĂů
EZdŶŽƚŽŶůǇĐŚĂŶŐĞĚƚŚĞĚŝƐƚƌŝďƵƚŝŽŶŽĨĚƌŝǀĞƌƐ ?ǀŝƐƵĂůĂƚƚĞŶƚŝŽŶďĞĨŽƌĞĂŶĚĂĨƚĞƌƚŚĞĨĂŝůƵƌĞďƵƚĂůƐŽ
ŚŽǁƚŚĞǇĚŝǀŝĚĞĚƚŚĞŝƌĂƚƚĞŶƚŝŽŶďĞƚǁĞĞŶŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞƌŽĂĚĞŶǀŝƌŽŶŵĞŶƚĂŶĚƚŚĞŚƵŵĂŶ ?
ŵĂĐŚŝŶĞŝŶƚĞƌĨĂĐĞ ?ǁŚŝĐŚƉƌŽǀŝĚĞĚŝŶĨŽƌŵĂƚŝŽŶŽŶĂƵƚŽŵĂƚŝŽŶƐƚĂƚƵƐ ?dŚĞƐĞƌĞƐƵůƚƐƉƌŽǀŝĚĞƐƵƉƉŽƌƚ
ĨŽƌŚŽǁĚƌŝǀĞƌŵŽŶŝƚŽƌŝŶŐƐǇƐƚĞŵƐŵĂǇďĞƵƐĞĚƚŽĚĞƚĞĐƚĚƌŝǀĞƌƐ ?ǀŝƐƵĂůĂƚƚĞŶƚŝŽŶƚŽƚŚĞĚƌŝǀŝŶŐƚĂƐŬ
ĂŶĚƐƵƌƌŽƵŶĚŝŶŐƐ ?ĂŶĚƵƐĞĚĂƐĂƚŽŽůĨŽƌĞŶĐŽƵƌĂŐŝŶŐĚƌŝǀĞƌŝŶƚĞƌǀĞŶƚŝŽŶ ?ǁŚĞŶƌĞƋƵŝƌĞĚ ? 
 
<ĞǇǁŽƌĚƐ PĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐ ?ĞǇĞ ?ƚƌĂĐŬŝŶŐ ?ƚĂŬĞ ?ŽǀĞƌ ?ĚŝƐƚƌĂĐƚŝŽŶ ?ĚƌŝǀĞƌďĞŚĂǀŝŽƵƌ ?
ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ 
&&dK&EZd^KEZ/s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^  ? 
 ? 
 
1. /ŶƚƌŽĚƵĐƚŝŽŶ 
^Ğŵŝ ?ĂƵƚŽŶŽŵŽƵƐĚƌŝǀŝŶŐƐǇƐƚĞŵƐŚĂǀĞĞŶƚĞƌĞĚƚŚĞĐŽŵŵĞƌĐŝĂůŵĂƌŬĞƚ ŝŶ ƌĞĐĞŶƚǇĞĂƌƐ ?ƚĂ
ďĂƐŝĐ ůĞǀĞů ?ƚŚĞƐĞƐǇƐƚĞŵƐĐŽŵďŝŶĞĚĂƉƚŝǀĞƌƵŝƐĞŽŶƚƌŽů  ? )ǁŝƚŚĂ>ĂŶĞ<ĞĞƉŝŶŐ^ǇƐƚĞŵ ?><^ ) ?
ǁŚŝĐŚŵĂŶĂŐĞƚŚĞǀĞŚŝĐůĞ ?ƐůŽŶŐŝƚƵĚŝŶĂůĂĐĐĞůĞƌĂƚŝŽŶƚŽŵĂŝŶƚĂŝŶĂĚĞƐŝƌĞĚĚŝƐƚĂŶĐĞĨƌŽŵĂůĞĂĚǀĞŚŝĐůĞ ?
ĂŶĚĐŽŶƚƌŽůƚŚĞǀĞŚŝĐůĞƐƐƚĞĞƌŝŶŐƚŽŵĂŝŶƚĂŝŶŝƚƐƉŽƐŝƚŝŽŶŝŶĂůĂŶĞ ?ƌĞƐƉĞĐƚŝǀĞůǇ ?&ŽƌƚŚĞŵŽƐƚƉĂƌƚ ?ƚŚĞ
ďĞŶĞĨŝƚ ŽĨ ƚŚĞƐĞ ƚǇƉĞƐ ŽĨ ƐǇƐƚĞŵƐ ŝƐ ĐŽŵĨŽƌƚ ?ƌĞůĂƚĞĚ ? ƚŚŽƵŐŚƚŚĞǇĚŽŽĨĨĞƌ ƐŽŵĞ ŽƚŚĞƌ ďĞŶĞĨŝƚƐ ?&Žƌ
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ŵĂũŽƌĚƌĂǁďĂĐŬ PƚŚĞǇƐƚŝůůƌĞƋƵŝƌĞŚƵŵĂŶŝŶǀŽůǀĞŵĞŶƚŝŶƚŚĞĚƌŝǀŝŶŐƚĂƐŬ ?ďŽƚŚŝŶƚĞƌŵƐŽĨ
ƐƵƉĞƌǀŝƐŝŽŶ ?ĂŶĚĂůƐŽŝŶƚĞƌǀĞŶƚŝŽŶ ?DĞƌĂƚĞƚĂů ? ? ? ? ? ? ) ^ƵĐŚƐǇƐƚĞŵƐĂƌĞǁŝĚĞůǇƌĞĨĞƌƌĞĚƚŽĂƐ>ĞǀĞů ?
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ƌĞƋƵŝƌĞĚƌŝǀĞƌƐƚŽĐŽŶƐƚĂŶƚůǇŵŽŶŝƚŽƌƚŚĞĞŶǀŝƌŽŶŵĞŶƚ ?> ?ƐǇƐƚĞŵƐĂůůŽǁĚƌŝǀĞƌƐƚŽůŽŽŬĂǁĂǇĨƌŽŵƚŚĞ
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ĞŶŐĂŐĞŵĞŶƚŝŶŽƚŚĞƌ ?ǀŝƐƵĂů )ŶŽŶ ?ĚƌŝǀŝŶŐ ?ƌĞůĂƚĞĚƚĂƐŬƐ ?EZdƐ ) ?ǁŚŝĐŚŵĂǇďĞǀŽůƵŶƚĂƌǇ ?Ğ ?Ő ?ĂƌƐƚĞŶ
ĞƚĂů ? ? ? ? ? ? ?>ůĂŶĞƌĂƐ ?^ĂůŝŶŐĞƌ ? ?'ƌĞĞŶ ? ? ? ? ? )ŽƌĞŶĨŽƌĐĞĚďǇƚŚĞĞǆƉĞƌŝŵĞŶƚĂůĐŽŶĚŝƚŝŽŶƐ ?Ğ ?Ő ?>ŽƵǁ ?
DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?DĞƌĂƚ ? ? ? ? ? ) ?ZĞĐĞŶƚƌĞĂů ?ǁŽƌůĚŽďƐĞƌǀĂƚŝŽŶƐŽĨĚƌŝǀĞƌƐŝŶĐŽŶǀĞŶƚŝŽŶĂůǀĞŚŝĐůĞƐ
ĂůƐŽƐƵŐŐĞƐƚŚŝŐŚĞƌŝŶĐŝĚĞŶƚƐŽĨĚƌŝǀĞƌĚŝƐƚƌĂĐƚŝŽŶĚƵƌŝŶŐĂƵƚŽŵĂƚŝŽŶ ?ǁŝƚŚĞŶŐĂŐĞŵĞŶƚǁŝƚŚŵŽďŝůĞ
ƚĞůĞƉŚŽŶĞƐĂŶĚƐĂƚĞůůŝƚĞŶĂǀŝŐĂƚŝŽŶƐǇƐƚĞŵƐďĞŝŶŐƉĂƌƚŝĐƵůĂƌůǇƉƌĞǀĂůĞŶƚ ?,ƵŝƐŝŶŐŚĞƚĂů ? ? ? ? ? ? ) ?ƐƚŚĞ
ĚĞŐƌĞĞŽĨĂƵƚŽŵĂƚŝŽŶŝŶǀĞŚŝĐůĞƐŝŶĐƌĞĂƐĞƐ ?ĚƌŝǀĞƌƐ ?ĞŶŐĂŐĞŵĞŶƚǁŝƚŚƐƵĐŚĚŝƐƚƌĂĐƚŝŶŐƚĂƐŬƐŝƐůŝŬĞůǇƚŽ
ŝŶĐƌĞĂƐĞ ?EĂƵũŽŬƐ ?WƵƌƵĐŬĞƌ ? ?EĞƵŬƵŵ ? ? ? ? ? ) ?ƉĞƌŚĂƉƐƚŽƌĞůŝĞǀĞďŽƌĞĚŽŵ ?ŽƌĚƵĞƚŽĚƌŝǀĞƌ
ĐŽŵƉůĂĐĞŶĐǇ ?ĂŶĚĂŚŝŐŚƚƌƵƐƚŝŶƚŚĞĂƵƚŽŵĂƚĞĚƐǇƐƚĞŵ ?ƐĐĂƉĂďŝůŝƚŝĞƐ ?ĂŶŬƐĞƚĂů ? ? ? ? ? ? ) ?ŐŝǀŝŶŐ
ĚƌŝǀĞƌƐƚŚĞŝŵƉƌĞƐƐŝŽŶƚŚĂƚĞŶŐĂŐŝŶŐŝŶEZdƐŝƐƐĂĨĞ ?,ŽǁĞǀĞƌ ?ĨŽƌƐĂĨĞƚǇƌĞĂƐŽŶƐ ?ĚƌŝǀĞƌƐŵĂǇ
ŽĐĐĂƐŝŽŶĂůůǇŐůĂŶĐĞƚŽǁĂƌĚƐƚŚĞĨŽƌǁĂƌĚƌŽĂĚǁĂǇ ?ŽƌĨĂŵŝůŝĂƌŝƐĞƚŚĞŵƐĞůǀĞƐǁŝƚŚƚŚĞŝŶ ?ǀĞŚŝĐůĞ,D/ ?
&&dK&EZd^KEZ/sZ,s/KhZWddZE^hZ/E'^/>EdhdKDd/KE&/>hZ^  ? 
 ? 
 
ZĞƐƵůƚƐĨƌŽŵďŽƚŚĚƌŝǀŝŶŐƐŝŵƵůĂƚŽƌĂŶĚƌĞĂů ?ǁŽƌůĚƐƚƵĚŝĞƐŽĨ>ĞǀĞů ?ĚƌŝǀŝŶŐŝůůƵƐƚƌĂƚĞƚŚĂƚ
ƌĞĚƵĐĞĚǀŝƐƵĂůĂƚƚĞŶƚŝŽŶƚŽƚŚĞƌŽĂĚĐĞŶƚƌĞ ?ĞǆĂĐĞƌďĂƚĞĚďǇĞŶŐĂŐĞŵĞŶƚŝŶǀŝƐƵĂůEZdƐ ?ĐĂŶďĞ
ĐĂƚĂƐƚƌŽƉŚŝĐ ?ǁŝƚŚƉŽŽƌĞƌƌĞƐƉŽŶƐĞƐƚŽĐƌŝƚŝĐĂůŝŶĐŝĚĞŶƚƐŝĨĚƌŝǀĞƌƐĂƌĞƌĞƋƵŝƌĞĚƚŽƚĂŬĞ ?ŽǀĞƌĨƌŽŵƚŚĞ
ĂƵƚŽŵĂƚĞĚƐǇƐƚĞŵ ?ĨŽƌŝŶƐƚĂŶĐĞ ?ƚŽĂǀŽŝĚĐŽůůŝĚŝŶŐǁŝƚŚĂůĞĂĚǀĞŚŝĐůĞ ?>ŽƵǁ ?DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?
DĞƌĂƚ ? ? ? ? ? ?>ŽƵǁ ?DĂƌŬŬƵůĂ ?ŽĞƌ ?DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?DĞƌĂƚ   ? ? ? ?ŶĚƐůĞǇ ? ? ? ? ? ?ĂŶŬƐĞƚ Ăů ? ?
 ? ? ? ? ) ?&ŽƌĞǆĂŵƉůĞ ?ŝŶDĂƌĐŚ ? ? ? ? ?ĂŶhďĞƌƚĞƐƚ ?ǀĞŚŝĐůĞĐŽůůŝĚĞĚǁŝƚŚ ?ĂŶĚŬŝůůĞĚ ?ĂƉĞĚĞƐƚƌŝĂŶƚŚĂƚ
ǁĂƐĐƌŽƐƐŝŶŐƚŚĞƌŽĂĚŝŶŝƚƐƉĂƚŚ ?DĂƌƐŚĂůů ?ĂǀŝĞƐ ? ? ? ? ) ?dŚĞƐŽĨƚǁĂƌĞƵƐĞĚƚŽŝŶƚĞƌƉƌĞƚĚĂƚĂĨƌŽŵ
ƚŚĞǀĞŚŝĐůĞ ?ƐƐĞŶƐŽƌƐŵŝƐĐůĂƐƐŝĨŝĞĚƚŚĞƉĞĚĞƐƚƌŝĂŶĂƐĂ “ĨĂůƐĞƉŽƐŝƚŝǀĞ ? ?ĂŶĚ ?ƚŚƵƐ ?ĚĞƚĞƌŵŝŶĞĚƚŚĞƌĞ
ǁĂƐŶŽŶĞĞĚƚŽƚĂŬĞĞǀĂƐŝǀĞĂĐƚŝŽŶ ?ƵŶƚŝůƚŚĞƐĞĐŽŶĚďĞĨŽƌĞŝŵƉĂĐƚ ?dŚĞƐĂĨĞƚǇĚƌŝǀĞƌǁĂƐƌĞƐƉŽŶƐŝďůĞ
ĨŽƌŵŽŶŝƚŽƌŝŶŐƚŚĞĞŶǀŝƌŽŶŵĞŶƚĂŶĚŝŶŝƚŝĂƚŝŶŐĂŶĞŵĞƌŐĞŶĐǇďƌĂŬŝŶŐŵĂŶŽĞƵǀƌĞ ?ƌĞƋƵŝƌĞĚƚŽŵŝƚŝŐĂƚĞ
ĂĐŽůůŝƐŝŽŶ ?,ŽǁĞǀĞƌ ?ďĞĐĂƵƐĞŝŶ ƚŚĞŵŽŵĞŶƚƐďĞĨŽƌĞŝŵƉĂĐƚƚŚĞƐĂĨĞƚǇĚƌŝǀĞƌǁĂƐĞŶŐĂŐĞĚŝŶĂŶEZd
 ?ǁĂƚĐŚŝŶŐĂƐŚŽǁŽŶĂŵŽďŝůĞƉŚŽŶĞ )ĂŶĚŶŽƚŵŽŶŝƚŽƌŝŶŐƚŚĞƌŽĂĚ ?ƚŚĞǇĚŝĚŶŽƚŶŽƚŝĐĞƚŚĞƉĞĚĞƐƚƌŝĂŶ
ĂŶĚ ?ƚŚĞƌĞĨŽƌĞ ?ǁĞƌĞŶŽƚĂďůĞƚŽĚĞƚĞĐƚĂŶĚƌĞƐƉŽŶĚĂƉƉƌŽƉƌŝĂƚĞůǇƚŽĂǀŽŝĚƚŚĞĐŽůůŝƐŝŽŶ ? 
dŽĞŶƐƵƌĞŚƵŵĂŶƐƌĞŵĂŝŶƐƵĨĨŝĐŝĞŶƚůǇĞŶŐĂŐĞĚǁŝƚŚƚŚĞĚƌŝǀŝŶŐƚĂƐŬ ?ƉĞƌŚĂƉƐĂůƐŽĚŝƐĐŽƵƌĂŐŝŶŐ
ĞŶŐĂŐĞŵĞŶƚŝŶEZdƐ ?> ?ǀĞŚŝĐůĞƐĐƵƌƌĞŶƚůǇĂǀĂŝůĂďůĞŽŶƚŚĞŵĂƌŬĞƚĂƌĞĞƋƵŝƉƉĞĚǁŝƚŚĨĞĂƚƵƌĞƐƚŚĂƚ
ĞŶĐŽƵƌĂŐĞƌĞŐƵůĂƌĐŽŶƚĂĐƚǁŝƚŚƚŚĞƐƚĞĞƌŝŶŐǁŚĞĞů ?ĨŽƌĞǆĂŵƉůĞďǇĂĐƚŝǀĂƚŝŶŐƉƌĞƐƐƵƌĞƐĞŶƐŽƌƐŽŶƚŚĞ
ƐƚĞĞƌŝŶŐǁŚĞĞů ?ŽƌƉƌŽǀŝĚŝŶŐƐƵƐƚĂŝŶĞĚƐƚĞĞƌŝŶŐŝŶƉƵƚ ?WŝůŽƚƐƐŝƐƚ// ?sŽůǀŽ ? ? ? ? ? ) ZĂƚŚĞƌƚŚĂŶƌĞůǇŝŶŐ
ŽŶƐƚĞĞƌŝŶŐŝŶƉƵƚƐĂůŽŶĞ ?ƐŽŵĞŵĂŶƵĨĂĐƚƵƌĞƌƐŚĂǀĞĂůƐŽŝŶĐŽƌƉŽƌĂƚĞĚĐĂŵĞƌĂ ?ďĂƐĞĚƐĞŶƐŝŶŐƚŽĂƐƐĞƐƐ
ĂŶĚĞŶƐƵƌĞĚƌŝǀĞƌĂƚƚĞŶƚŝŽŶƚŽƚŚĞĚƌŝǀŝŶŐĞŶǀŝƌŽŶŵĞŶƚ ?ĂĚŝůůĂĐ ? ? ? ? ? ) ?/ĨĚƌŝǀĞƌƐĚŽŶŽƚĂĚŚĞƌĞƚŽ
ƚŚĞƐĞƌĞƋƵŝƌĞŵĞŶƚƐ ?ƚŚĞĂƵƚŽŵĂƚĞĚƐǇƐƚĞŵĚŝƐĞŶŐĂŐĞƐ ?,ŽǁĞǀĞƌ ?ƐŽŵĞŽƚŚĞƌŝŵƉůĞŵĞŶƚĂƚŝŽŶƐĚŽŶŽƚ
ĚŝƐĞŶŐĂŐĞƚŚĞƐǇƐƚĞŵǁŚĞŶĚƌŝǀĞƌƐĂƌĞƌĞƋƵŝƌĞĚƚŽƉƵƚƚŚĞŝƌŚĂŶĚƐŽŶƚŚĞƐƚĞĞƌŝŶŐǁŚĞĞů ?ĚĞƐƉŝƚĞ
ƌĞƉĞĂƚĞĚǀŝƐƵĂůĂŶĚĂƵĚŝƚŽƌǇĂůĞƌƚƐ ?ĨŽƌĞǆĂŵƉůĞ ?ƚŚĞƉƌĞǀŝŽƵƐǀĞƌƐŝŽŶŽĨdĞƐůĂ ?ƐƵƚŽƉŝůŽƚ ?
ƐǀĞŚŝĐůĞƐŵŽǀĞĨƌŽŵŽĨĨĞƌŝŶŐ^> ?ƚŽ> ?ĂƵƚŽŵĂƚŝŽŶ ?ĚƌŝǀĞƌƐǁŝůůŶŽůŽŶŐĞƌďĞŽďůŝŐĞĚƚŽ
ŵŽŶŝƚŽƌƚŚĞĚƌŝǀŝŶŐĞŶǀŝƌŽŶŵĞŶƚ ?ĂŶĚǁŝůůŽŶůǇďĞĂƐŬĞĚƚŽƌĞƐƉŽŶĚƚŽĂdŽZ ?ƐŚŝŐŚůŝŐŚƚĞĚĂďŽǀĞ ?Ă
ŐƌŽǁŝŶŐŶƵŵďĞƌŽĨƐƚƵĚŝĞƐĂƌĞĚĞŵŽŶƐƚƌĂƚŝŶŐƚŚĂƚĚƌŝǀĞƌƐĨĂĐĞĚŝĨĨŝĐƵůƚŝĞƐƌĞƐƉŽŶĚŝŶŐƐĂĨĞůǇƚŽdŽZƐ ?
dŚĞƌĞĂƌĞĂŶƵŵďĞƌŽĨƉŽƐƐŝďůĞĐŽŶƚƌŝďƵƚŝŶŐĨĂĐƚŽƌƐŚĞƌĞ ?ŝŶĐůƵĚŝŶŐĚƌŝǀĞƌƐ ?ŽǀĞƌ ?ƌĞůŝĂŶĐĞŽŶ ?ŽƌĞƌƌĂŶƚ
ŵĞŶƚĂůŵŽĚĞůŽĨ ?ƚŚĞƐǇƐƚĞŵ ?^ĞĞsŝĐƚŽƌĞƚĂů ? ? ? ? ? ? ) ?ďƵƚĂůƐŽƚŚĞŝƌŝŶĂĚĞƋƵĂƚĞƉĞƌĐĞƉƚƵĂů ?ŵŽƚŽƌ
ƉƌŝŵŝŶŐ ?ZƵƐƐĞůůĞƚĂů ? ? ? ? ? ? ?>ŽƵǁ ?DĂƌŬŬƵůĂ ?ŽĞƌ ?DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?DĞƌĂƚ ? ? ? ? ? )Ž ĚĞŐƌĂĚĞĚ
ƐŝƚƵĂƚŝŽŶĂǁĂƌĞŶĞƐƐ ?>ŽƵǁ ?DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?DĞƌĂƚ ? ? ? ? ? ) ?/ŶƐŝŵƉůĞƚĞƌŵƐ ?ƐŽŵĞĚƌŝǀĞƌƐŵĂǇŶŽƚ
ŬŶŽǁĞǆĂĐƚůǇǁŚŽŝƐƌĞƐƉŽŶƐŝďůĞ ?ǁŚĂƚƚŚĞǇŶĞĞĚƚŽĚŽ ?ŽƌŚŽǁƚŽĚŽŝƚ ? 
&&dK&EZd^KEZ/sZ,s/KhZWddZE^hZ/E'^/>EdhdKDd/KE&/>hZ^  ? 
 ? 
 
YƵĞƐƚŝŽŶƐĂůƐŽƌĞŵĂŝŶĂďŽƵƚƚŚĞĞǆƚĞŶƚƚŽǁŚŝĐŚŝŶĐƌĞĂƐŝŶŐůĞǀĞůƐŽĨĂƵƚŽŵĂƚŝŽŶ ?ĂŶĚĚŝĨĨĞƌĞŶƚ
ĞŶŐĂŐĞŵĞŶƚƐƚƌĂƚĞŐŝĞƐĞŶĐŽƵƌĂŐĞĚďǇŝŶ ?ǀĞŚŝĐůĞ,D/ )ǁŝůůĂĨĨĞĐƚĚƌŝǀĞƌĞŶŐĂŐĞŵĞŶƚĚƵƌŝŶŐ
ĂƵƚŽŵĂƚŝŽŶ ?ĂŶĚ ?ƚŚĞƌĞĨŽƌĞ ?ƚŚĞŝƌĂďŝůŝƚǇƚŽĚĞƚĞĐƚĂŶĚƌĞƐƉŽŶĚƚŽŵŽƌĞƐƵďƚůĞĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐ ?
dŚĞƐĞĂƌĞƚǇƉŝĨŝĞĚďǇŝŶƐƵĨĨŝĐŝĞŶƚ ?ƐŝůĞŶƚ ?ŽƌŶŽǁĂƌŶŝŶŐƐĨƌŽŵƚŚĞƐǇƐƚĞŵ ?ďĞĐĂƵƐĞŝƚŵŝŐŚƚŶŽƚĚĞƚĞĐƚ
ĂŶŝƐƐƵĞŽƌŝƚƐůŝŵŝƚĂƚŝŽŶƐ ?&ŽƌĞǆĂŵƉůĞ ?ĂŶĚƚŽƵƐĞĂŶŽƚŚĞƌdĞƐůĂĐƌĂƐŚĐĂƐĞ ?>ĂŵďĞƌƚ ? ? ? ? ? ) ?ĂůĂŶĞ
ŬĞĞƉŝŶŐƐǇƐƚĞŵŵĂǇƚƌĂĐŬƉŽŽƌůǇŵĂƌŬĞĚŽƌŽůĚĞƌůĂŶĞďŽƵŶĚĂƌŝĞƐ ?ĂŶĚƚĂŬĞƚŚĞǀĞŚŝĐůĞŽĨĨƚŚĞ
ŝŶƚĞŶĚĞĚůĂŶĞƉĂƚŚ ?/ŶƚŚŝƐĐĂƐĞ ?ƚŚĞƐǇƐƚĞŵŵĂǇŶŽƚƌĞĐŽŐŶŝƐĞŝƚƐĞƌƌŽƌĂŶĚ ?ƚŚĞƌĞĨŽƌĞ ?ǁŽƵůĚŶŽƚĂůĞƌƚ
ƚŚĞĚƌŝǀĞƌ ?/ŶƐƵĐŚƐŝƚƵĂƚŝŽŶƐ ?ƚŚĞĚƌŝǀĞƌŝƐƵůƚŝŵĂƚĞůǇƌĞƐƉŽŶƐŝďůĞĨŽƌĚĞƚĞĐƚŝŶŐĂŶĚƌĞƐƉŽŶĚŝŶŐƚŽƐƵĐŚ
ĞƌƌŽƌƐĂŶĚůŝŵŝƚĂƚŝŽŶƐ ?&ůĞŵŝƐĐŚĞƚĂů ? ? ? ? ? ? )ĞĨĨĞĐƚŝǀĞůǇƵƐĞƚŚĞĐŽŶĐĞƉƚŽĨƚŚĞhŶĐĂŶŶǇsĂůůĞǇƚŽ
ĚĞƐĐƌŝďĞŚŽǁ ?ĞǀĞŶŝŶĐĂƐĞƐǁŚĞƌĞĚƌŝǀĞƌƐƌĞĐŽŐŶŝƐĞƐƵĐŚƌŝƐŬƐ ?ƚŚĞůŝŬĞůǇŝƌƌĞŐƵůĂƌŝƚǇŽĨĂƵƚŽŵĂƚŝŽŶ
ĨĂŝůƵƌĞƐǁŝůůŝŶĚƵĐĞŝŶĚƌŝǀĞƌƐŽǀĞƌƚƌƵƐƚ ?ŽǀĞƌƌĞůŝĂŶĐĞŽƌĂƵƚŽŵĂƚŝŽŶďŝĂƐ ?ĐŽŵƉůĂĐĞŶĐǇ ?ƌĞƐƵůƚŝŶŐŝŶ
ĚƌŝǀĞƌƐǁŚŽƐĞĐĂƉĂďŝůŝƚǇ ?ǁŚĞƚŚĞƌĐŽŐŶŝƚŝǀĞŽƌďĞŚĂǀŝŽƵƌĂů ?ĐĂŶŶŽƚŵĞĞƚƚŚĞƌĞƋƵŝƌĞŵĞŶƚƐƚŽ
ƌĞďĂůĂŶĐĞĂŶĚ ?ŽƌƌĞĚƵĐĞƚŚĞƌŝƐŬ ? 
dŚĞŵĂũŽƌŝƚǇŽĨƉƌĞǀŝŽƵƐƌĞƐĞĂƌĐŚŚĂƐĨŽĐƵƐĞĚŽŶŚŽǁĚƌŝǀĞƌƐĞŶŐĂŐĞĚŝŶĚŝĨĨĞƌĞŶƚEZdƐ
ĚƵƌŝŶŐĂƵƚŽŵĂƚŝŽŶ ?Ğ ?Ő ?EĂƵũŽŬƐ ?WƵƌƵĐŬĞƌ ? ?EĞƵŬƵŵ ? ? ? ? ? )ĨŽƌĚŝĨĨĞƌĞŶƚĚƵƌĂƚŝŽŶƐ ?Ğ ?Ő ?&ĞůĚŚƺƚƚĞƌ ?
'ŽůĚ ?^ĐŚŶĞŝĚĞƌ ? ?ĞŶŐůĞƌ ? ? ? ? ? )ƌĞƐƉŽŶĚƚŽĞǆƉůŝĐŝƚƚĂŬĞ ?ŽǀĞƌƌĞƋƵĞƐƚƐ ?dŽZƐ ?Ğ ?Ő ?>ŽƵǁ ?DĞƌĂƚ ? ?
:ĂŵƐŽŶ ? ? ? ? ? ) ?ŝŶĚŝĨĨĞƌĞŶƚƚƌĂĨĨŝĐƐŝƚƵĂƚŝŽŶƐ ?DĂĚŝŐĂŶ ?>ŽƵǁ ?DĞƌĂƚ ? ? ? ? ? ) ?^ƚƵĚŝĞƐŚĂǀĞĂůƐŽ
ĐŽŶƐŝĚĞƌĞĚĚƌŝǀĞƌďĞŚĂǀŝŽƵƌǁŚĞŶƚŚĞƌĞŝƐĂƌĞƋƵĞƐƚƚŽŵŽŶŝƚŽƌƚŚĞƐǇƐƚĞŵĂŶĚƌĞƐƉŽŶĚŝŶƚŚĞĨĂĐĞŽĨ
ĐƌŝƚŝĐĂů ?Ğ ?Ő ?>ŽƵǁ ?DĂƌŬŬƵůĂ ?ŽĞƌ ?DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?D ƌĂƚ ? ? ? ? ? )ĂŶĚŶŽŶ ?ĐƌŝƚŝĐĂůƚƌĂĨĨŝĐƐĐĞŶĂƌŝŽƐ
 ?Ğ ?Ő ?ƌŝŬƐƐŽŶ ?^ƚĂŶƚŽŶ ? ? ? ? ? ) dŚĞĐƌŝƚŝĐĂůƐĐĞŶĂƌŝŽƐƵƐĞĚŽĨƚĞŶĂƚƚĞŵƉƚŽƌĞĨůĞĐƚĂĐƚƵĂů ?Žƌ
ĂŶƚŝĐŝƉĂƚĞĚ ?ƐǇƐƚĞŵůŝŵŝƚĂƚŝŽŶƐŽƌĨĂŝůƵƌĞƐ ?ƚŚĂƚǁŽƵůĚŐŝǀĞƌŝƐĞƚŽdŽZƐ ?ĨŽƌĞǆĂŵƉůĞ ?ŵŝƐƐŝŶŐůĂŶĞ ?
ŵĂƌŬŝŶŐƐ ?DĞůĐŚĞƌ ?ZĂƵŚŝĞĚĞƌŝĐŚƐ ?tŝĚůƌŽŝƚŚĞƌ ? ?ĂƵĞƌ ? ? ? ? ? ) ?ŝŶĐůĞŵĞŶƚǁĞĂƚŚĞƌ ?>ŝ ?ůǇƚŚĞ ?'ƵŽ ?
 ?EĂŵĞĚŽ ? ? ? ? ? ) ?ĂƉƉƌŽĂĐŚŝŶŐĂĐŽŶƐƚƌƵĐƚŝŽŶǌŽŶĞ ?EĂƵũŽŬƐ ?DĂŝ ? ?EƵĞŬƵŵ ? ? ? ? ? ) ?ŽƌĂŶŽďƐƚĂĐůĞŝŶ
ƚŚĞĨŽƌǁĂƌĚƌŽĂĚǁĂǇ ?>ŽƵǁ ?DĞƌĂƚ ? ?:ĂŵƐŽŶ ? ? ? ? ? ) ?
dŚĞŝŵƉĂĐƚŽŶƐĂĨĞƚǇŚĂƐƉƌŝŵĂƌŝůǇďĞĞŶŵĞĂƐƵƌĞĚĂƐƚĂŬĞ ?ŽǀĞƌƉĞƌĨŽƌŵĂŶĐĞ ?ǁŚŝĐŚŚĂƐƌĞůŝĞĚ
ŚĞĂǀŝůǇŽŶ ? )ƌĞĂĐƚŝŽŶƚŝŵĞŵĞĂƐƵƌĞƐ ?ƐƵĐŚĂƐƚŝŵĞƚŽŚĂŶĚƐŽŶƚŚĞǁŚĞĞů ?ŽƌƚŝŵĞƚŽĨŝƌƐƚƐƚĞĞƌŽƌ
ďƌĂŬĞ ?ĂŶĚ ? )ƚŚĞƐƵďƐĞƋƵĞŶƚůĂƚĞƌĂůĂŶĚůŽŶŐŝƚƵĚŝŶĂůǀĞŚŝĐůĞĐŽŶƚƌŽůůĂďŝůŝƚǇŵĞĂƐƵƌĞƐ ?ƐƵĐŚĂƐ
ŵĂǆŝŵƵŵĂŶĚŵŝŶŝŵƵŵĂĐĐĞůĞƌĂƚŝŽŶƐ ?ůĂƚĞƌĂůĚĞǀŝĂƚŝŽŶƐ ?ůĂŶĞĚĞƉĂƌƚƵƌĞƐ ?ƐƚĞĞƌŝŶŐǁŚĞĞůƌĞǀĞƌƐĂůƐ ?
ĂŶĚŵŝŶŝŵƵŵƚŝŵĞƚŽĐŽůůŝƐŝŽŶ ?ŵŝŶdd ) ?,ŽǁĞǀĞƌ ?ƚŚĞĂďŝůŝƚǇŽĨĞĂĐŚŵĞĂƐƵƌĞƚŽƌĞĨůĞĐƚƚĂŬĞ ?ŽǀĞƌ
ƋƵĂůŝƚǇŝƐĐŽŶƚĞǆƚ ?ĚĞƉĞŶĚĞŶƚ ?&ŽƌĞǆĂŵƉůĞ ?ůĂŶĞĚĞƉĂƌƚƵƌĞƐǁŽƵůĚďĞŵŽƌĞƵƐĞĨƵůƚŚĂŶŵŝŶddŝŶ
&&dK&EZd^KEZ/sZ,s/KhZWddZE^hZ/E'^/>EdhdKDd/KE&/>hZ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 ? 
 
ƐŝƚƵĂƚŝŽŶƐǁŚĞƌĞƚŚĞƌĞĂƌĞŶŽŽďƐƚĂĐůĞƐƚŽĐŽůůŝĚĞǁŝƚŚ ?^ƵĐŚĂƉƉƌŽĂĐŚĞƐĂůůŽǁŽŶĞƚŽĚƌĂǁďƌŽĂĚ
ĐŽŶĐůƵƐŝŽŶƐĂďŽƵƚƚŚĞĚƌŝǀĞƌƐ¶ĐŽŐŶŝƚŝǀĞĂŶĚƉŚǇƐŝĐĂůĂďŝůŝƚŝĞƐŝŶĂƌĂŶŐĞŽĨƚĂŬĞ ?ŽǀĞƌƐŝƚƵĂƚŝŽŶƐ ?
,ŽǁĞǀĞƌ ?ƚŽĞŶƐƵƌĞƚŚĂƚĚƌŝǀĞƌƐŚĂǀĞĂƚůĞĂƐƚƌĞůĂƚŝǀĞůǇƐĂĨĞŝŶƚĞƌĂĐƚŝŽŶƐǁŝƚŚĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐ
ƐǇƐƚĞŵƐ ?ǁĞŶĞĞĚƚŽďĞĂďůĞƚŽƉƌĞĚŝĐƚďĞŚĂǀŝŽƵƌŽŶĂŶŝŶĚŝǀŝĚƵĂůůĞǀĞů ?ƚŽŬŶŽǁǁŚĞƚŚĞƌĂŶĚŚŽǁ
ƚŚĞǇƐŚŽƵůĚďĞƐƵƉƉŽƌƚĞĚŝŶƚŚĞƚĂŬĞ ?ŽǀĞƌ ?&ĞǁƐƚƵĚŝĞƐŚĂǀĞŝŶǀĞƐƚŝŐĂƚĞĚǁŚĞƚŚĞƌĚƌŝǀĞƌƐĐĂŶĚĞƚĞĐƚ
ĂŶĚƌĞƐƉŽŶĚƚŽƐƵďƚůĞĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐĨĂŝůƵƌĞƐ ?ĂŶĚŚŽǁƚŚŝƐŝƐĂĨĨĞĐƚĞĚďǇĚƌŝǀĞƌƐ¶ĂƚƚĞŶƚŝŽŶƚŽĂŶ
EZd ? 
1.1. ^ƚƵĚǇKďũĞĐƚŝǀĞƐ 
dŚĞĂŝŵŽĨƚŚĞƉƌĞƐĞŶƚƐƚƵĚǇǁĂƐƚŽŽďƐĞƌǀĞĚƌŝǀĞƌďĞŚĂǀŝŽƵƌĚƵƌŝŶŐĂŶ^>ĞǀĞů ?ĂƵƚŽŵĂƚĞĚ
ĚƌŝǀĞ ?ĂŶĚŝŶǀĞƐƚŝŐĂƚĞƚŚĞĞĨĨĞĐƚƐŽĨĞŶŐĂŐĞŵĞŶƚŝŶĂǀŝƐƵĂůEZdĂŶĚĂƌŽĂĚ ?ďĂƐĞĚǀŝŐŝůĂŶĐĞƚĂƐŬ ?
ƵƐŝŶŐŐůĂŶĐĞďĞŚĂǀŝŽƵƌƚŽĞƐƚĂďůŝƐŚĚƌŝǀĞƌƐ ?ĚĞƚĞĐƚŝŽŶŽĨƐŝůĞŶƚĨĂŝůƵƌĞƐŽĨƚŚĞĂƵƚŽŵĂƚĞĚƐǇƐƚĞŵ ?dŚĞ
ƐƚƵĚǇƌĞƉŽƌƚĞĚŚĞƌĞƌĞƋƵŝƌĞĚĚƌŝǀĞƌƐƚŽƌĞĂĚŽŶ ?ƌŽĂĚǀĂƌŝĂďůĞŵĞƐƐĂŐĞƐŝŐŶƐ ?ƚŽĐƌĞĂƚĞĂŶ> ?ĚƌŝǀŝŶŐ
ĞŶǀŝƌŽŶŵĞŶƚǁŚĞƌĞƚŚĞĚƌŝǀĞƌǁĂƐƌĞƋƵŝƌĞĚƚŽŵŽŶŝƚŽƌƚŚĞĨŽƌǁĂƌĚƌŽĂĚǁĂǇ ?/ŶƚŚŝƐƉĂƉĞƌ ?ǁĞ
ŝŶǀĞƐƚŝŐĂƚĞƚŚĞĨŽůůŽǁŝŶŐƌĞƐĞĂƌĐŚƋƵĞƐƚŝŽŶƐ P 
i. ĂŶĚƌŝǀĞƌƐĚĞƚĞĐƚĂŶĚƌĞƐƉŽŶĚƚŽĂƐƵďƚůĞĨĂŝůƵƌĞŽĨƚŚĞĂƵƚŽŵĂƚĞĚƐǇƐƚĞŵ ?ĐƵĞĚďǇƐƵďƚůĞ
ĐŚĂŶŐĞƐŝŶƚŚĞƉƌŽƉƌŝŽĐĞƉƚŝǀĞĨĞĞĚďĂĐŬĨƌŽŵƚŚĞǀĞŚŝĐůĞ ?ĂŶĚŝŶƚŚĞĂďƐĞŶĐĞŽĨĂŶǇĚŝƐĐĞƌŶŝďůĞ
ǀĞŚŝĐůĞ ?ďĂƐĞĚǁĂƌŶŝŶŐƐĂŶĚĂƐƐŽĐŝĂƚĞĚ,D/ ?
ii. ,ŽǁŝƐƚŚŝƐĚĞƚĞĐƚŝŽŶĂĨĨĞĐƚĞĚďǇĚƌŝǀĞƌƐ ?ĞŶŐĂŐĞŵĞŶƚŝŶĂǀŝƐƵĂůEZdĚƵƌŝŶŐĂƵƚŽŵĂƚŝŽŶ ? 
iii. ,ŽǁĚŽĞƐƚŚĞƌŽĂĚĞŶǀŝƌŽŶŵĞŶƚ ?^ƚƌĂŝŐŚƚǀƐƵƌǀĞĚƌŽĂĚƐĞĐƚŝŽŶƐ )ĂĨĨĞĐƚĨĂŝůƵƌĞĚĞƚĞĐƚŝŽŶ ?
iv. tŚĂƚŝƐƚŚĞƉĂƚƚĞƌŶŽĨĚƌŝǀĞƌƐ ?ŐůĂŶĐĞƐďĞĨŽƌĞ ?ĂŶĚĂĨƚĞƌ ?ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ ?ĂŶĚŚŽǁŝƐƚŚŝƐ
ĂĨĨĞĐƚĞĚďǇĞŶŐĂŐĞŵĞŶƚŝŶĂŶEZd ? 
2. DĞƚŚŽĚŽůŽŐǇ 
2.1. WĂƌƚŝĐŝƉĂŶƚƐ 
&ŽůůŽǁŝŶŐĂƉƉƌŽǀĂůďǇƚŚĞhŶŝǀĞƌƐŝƚǇŽĨ>ĞĞĚƐƚŚŝĐƐĐŽŵŵŝƚƚĞĞ ?ZĞĨ>d^ ? ? ? ? ) ?ƚŚŝƌƚǇƌĞŐƵůĂƌ
ĚƌŝǀĞƌƐ ? ? ?ŵĂůĞ ?ŵĞĂŶĂŐĞA? ? ?ǇĞĂƌƐA? ? ? ?DĞĂŶĚƌŝǀŝŶŐĞǆƉĞƌŝĞŶĐĞ P ? ?ǇĞĂƌƐA? ? ? )ǁĞƌĞƌĞĐƌƵŝƚĞĚĨŽƌ
ƚŚĞƐƚƵĚǇ ?ƵƐŝŶŐƚŚĞhŶŝǀĞƌƐŝƚǇŽĨ>ĞĞĚƐƌŝǀŝŶŐ^ŝŵƵůĂƚŽƌ ?hŽ>^ )ĚĂƚĂďĂƐĞ ? 
2.2. DĂƚĞƌŝĂůƐ 
dŚĞĞǆƉĞƌŝŵĞŶƚǁĂƐĐŽŶĚƵĐƚĞĚŝŶƚŚĞĨƵůůǇŵŽƚŝŽŶ ?ďĂƐĞĚhŽ>^ ?ǁŚŝĐŚĐŽŶƐŝƐƚƐŽĨĂ:ĂŐƵĂƌ^ ?
ƚǇƉĞĐĂďŚŽƵƐĞĚŝŶĂ ?ŵƐƉŚĞƌŝĐĂůƉƌŽũĞĐƚŝŽŶĚŽŵĞǁŝƚŚĂ ? ? ? ?ĨŝĞůĚ ?ŽĨ ǀŝĞǁƉƌŽũĞĐƚŝŽŶƐǇƐƚĞŵ ?dŚĞ
ƐŝŵƵůĂƚŽƌĂůƐŽŝŶĐŽƌƉŽƌĂƚĞƐĂŶ ?ĚĞŐƌĞĞ ?ŽĨ ?ĨƌĞĞĚŽŵĞůĞĐƚƌŝĐĂůŵŽƚŝŽŶƐǇƐƚĞŵ ?dŚŝƐĐŽŶƐŝƐƚƐŽĨĂ
&&dK&EZd^KEZ/sZ,s/KhZWddZE^hZ/E'^/>EdhdKDd/KE&/>hZ^  ? 
 ? 
 
 ? ? ?ŵŵƐƚƌŽŬĞ ?ůĞŶŐƚŚŚĞǆĂƉŽĚŵŽƚŝŽŶƉůĂƚĨŽƌŵ ?ĐĂƌƌǇŝŶŐƚŚĞ ? ? ?ƚƉĂǇůŽĂĚŽĨƚŚĞĚŽŵĞĂŶĚǀĞŚŝĐůĞ
ĐĂďĐŽŵďŝŶĂƚŝŽŶ ?ĂŶĚĂůůŽǁŝŶŐŵŽǀĞŵĞŶƚŝŶĂůůƐŝǆŽƌƚŚŽŐŽŶĂůĚĞŐƌĞĞƐ ?ŽĨ ?ĨƌĞĞĚŽŵŽĨƚŚĞĂƌƚĞƐŝĂŶ
ŝŶĞƌƚŝĂůĨƌĂŵĞ ?ĚĚŝƚŝŽŶĂůůǇ ?ƚŚĞƉůĂƚĨŽƌŵŝƐŵŽƵŶƚĞĚŽŶĂƌĂŝůĞĚŐĂŶƚƌǇƚŚĂƚĂůůŽǁƐĂĨƵƌƚŚĞƌ ?ŵŽĨ
ĞĨĨĞĐƚŝǀĞƚƌĂǀĞůŝŶƐƵƌŐĞĂŶĚƐǁĂǇ ? 
dŽƵŶĚĞƌƐƚĂŶĚŚŽǁĚƌŝǀĞƌƐĚŝǀŝĚĞĚƚŚĞŝƌĂƚƚĞŶƚŝŽŶďĞƚǁĞĞŶƚŚĞƌŽĂĚĂŶĚEZd ?ĂŶĚĞƐƚĂďůŝƐŚ
ǁŚĞŶƚŚĞǇŶŽƚŝĐĞĚƚŚĞƐŝůĞŶƚĨĂŝůƵƌĞƐ ?ƚŚĞŝƌĞǇĞ ?ŵŽǀĞŵĞŶƚƐǁĞƌĞƌĞĐŽƌĚĞĚƵƐŝŶŐĂ^ĞĞŝŶŐDĂĐŚŝŶĞƐ
ƌŝǀĞƌDŽŶŝƚŽƌŝŶŐ^ǇƐƚĞŵ ?D^ ) ?ǁŚŝĐŚǁĂƐƉůĂĐĞĚŽŶ ƚŚĞĚĂƐŚďŽĂƌĚĂďŽǀĞƚŚĞ,D/ ?ĂƐƐŚŽǁŶŝŶ
&ŝŐƵƌĞ ? ?
 
Figure 1 - Example of the Arrows NDRT (left), the position of the task in the vehicle (middle) and the VMS (right). 
2.3. ĞƐŝŐŶĂŶĚWƌŽĐĞĚƵƌĞ 
ǁŝƚŚŝŶ ?ƉĂƌƚŝĐŝƉĂŶƚĚĞƐŝŐŶǁĂƐƵƐĞĚŝŶƚŚĞƐƚƵĚǇǁŝƚŚƚŚĞĨĂĐƚŽƌƐďĞŝŶŐEŽŶ ?ƌŝǀŝŶŐZĞůĂƚĞĚ
dĂƐŬ ?EZd PsĂƌŝĂďůĞDĞƐƐĂŐĞ^ŝŐŶƐ ?sD^ ?KŶůǇ ?sD^A?ƌƌŽǁƐ ) ?ZŽĂĚƵƌǀĂƚƵƌĞ ?ƵƌǀĞ ?^ƚƌĂŝŐŚƚ ) ?ĂŶĚ
&ĂŝůƵƌĞKƌĚĞƌ ? ?Ɛƚ ? ?ŶĚ ? ?ƌĚ ) ?WĂƌƚŝĐŝƉĂŶƚƐǁĞƌĞƉƌŽǀŝĚĞĚǁŝƚŚǁƌŝƚƚĞŶĂŶĚǀĞƌďĂůŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚƚŚĞ
ƐƚƵĚǇ ?ĂŶĚƚŚŽƐĞŶŽƚĨĂŵŝůŝĂƌǁŝƚŚƚŚĞƐŝŵƵůĂƚŽƌĐŽŶƚƌŽůƐǁĞƌĞƐŚŽǁŶŚŽǁƚŽƵƐĞƚŚĞƐŝŵƵůĂƚŽƌĂŶĚ
EZdƚĂƐŬ ? 
&ŽůůŽǁŝŶŐĂ ? ? ?ŵŝŶƵƚĞĨĂŵŝůŝĂƌŝƐĂƚŝŽŶĚƌŝǀĞ ?ǁŚĞƌĞƚŚĞĞǆƉĞƌŝŵĞŶƚĞƌĂĐĐŽŵƉĂŶŝĞĚƉĂƌƚŝĐŝƉĂŶƚƐ
ŝŶƚŚĞƐŝŵƵůĂƚŽƌ ?ĚƌŝǀĞƌƐĐŽŵƉůĞƚĞĚƚǁŽĞǆƉĞƌŝŵĞŶƚĂůĚƌŝǀĞƐ ?sD^KŶůǇ ?sD^A?ƌƌŽǁƐ ?ĚĞƐĐƌŝďĞĚ
ďĞůŽǁ ?ĂŶĚƉƌĞƐĞŶƚĞĚŝŶĐŽƵŶƚĞƌďĂůĂŶĐĞĚŽƌĚĞƌ ) ?ŽƚŚĞǆƉĞƌŝŵĞŶƚĂůĚƌŝǀĞƐǁĞƌĞŽŶĂ ? ?ůĂŶĞh<
ŵŽƚŽƌǁĂǇĂŶĚďĞŐĂŶǁŝƚŚĂƐŚŽƌƚŵĂŶƵĂůĚƌŝǀĞ ?ƉƉƌŽǆŝŵĂƚĞůǇ ? ?ŬŵůŽŶŐ ?ůĂƐƚŝŶŐ ? ?ŵŝŶƵƚĞƐ ) ?ǁŚŝĐŚ
ŝŶĐůƵĚĞĚĂƉĞƌŝŽĚŽĨĞŶŐĂŐĞŵĞŶƚŝŶƚŚĞƌƌŽǁƐEZd ?&ŽůůŽǁŝŶŐƚŚŝƐŵĂŶƵĂůĚƌŝǀĞ ?ĂƵƚŽŵĂƚŝŽŶǁĂƐ
ĞŶŐĂŐĞĚďǇĚƌŝǀĞƌƐ ?ǁŚŝĐŚǁĂƐĂǀĂŝůĂďůĞǁŚĞŶƚŚĞǀĞŚŝĐůĞǁĂƐƉůĂĐĞĚŝŶƚŚĞĐĞŶƚƌĞŽĨƚŚĞŵŝĚĚůĞůĂŶĞ ?
ĂŶĚŝĨƉĂƌƚŝĐŝƉĂŶƚƐǁĞƌĞĚƌŝǀŝŶŐǁŝƚŚŝŶƚŚĞĚĞƐŝŐŶĂƚĞĚƐƉĞĞĚůŝŵŝƚ ? ? ?ŵƉŚ ) ?ƐŚŽƌƚďƌĞĂŬǁĂƐ
&&dK&EZd^KEZ/sZ,s/KhZWddZE^hZ/E'^/>EdhdKDd/KE&/>hZ^  ? 
 ? 
 
ĂǀĂŝůĂďůĞďĞƚǁĞĞŶƚŚĞƚǁŽĚƌŝǀĞƐ ?ǁŚŝĐŚƌĞƋƵŝƌĞĚƉĂƌƚŝĐŝƉĂŶƚƐƚŽůĞĂǀĞƚŚĞƐŝŵƵůĂƚŽƌĚŽŵĞĂŶĚƐƚƌĞƚĐŚ
ƚŚĞŝƌůĞŐƐ ?ďĞĨŽƌĞƌĞƚƵƌŶŝŶŐĨŽƌƚŚĞŶĞǆƚĚƌŝǀĞ ? 
ƵƌŝŶŐƚŚĞsD^KŶůǇĚƌŝǀĞ ?ĚƌŝǀĞƌƐǁĞƌĞĂƐŬĞĚƚŽŵŽŶŝƚŽƌƚŚĞƌŽĂĚĞŶǀŝƌŽŶŵĞŶƚĂŶĚƌĞĂĚ
ĂůŽƵĚĂƐĞƌŝĞƐŽĨůŽǁ ?ĨƌĞƋƵĞŶĐǇǁŽƌĚƐƉƌĞƐĞŶƚĞĚŽŶƚŚĞsD^ƚŚĂƚǁĂƐůŽĐĂƚĞĚŽŶƚŚĞƐŝĚĞŽĨƚŚĞƌŽĂĚ
 ?ƐĞĞ&ŝŐƵƌĞ ? ?ĨŽƌĂŶĞǆĂŵƉůĞ ) ?/ŶŽƌĚĞƌƚŽƉƌĞǀĞŶƚĂůŝŶŬďĞƚǁĞĞŶsD^ƉƌĞƐĞŶĐĞĂŶĚĂƵƚŽŵĂƚŝŽŶ
ĨĂŝůƵƌĞ ?ƐĞĞďĞůŽǁ ) ?ǁŽƌĚƐǁĞƌĞŶŽƚĚŝƐƉůĂǇĞĚŽŶ ĂůůsD^ ?ďƵƚƚŚŝƐǁĂƐŶŽƚŽďǀŝŽƵƐƚŽĚƌŝǀĞƌƐ ?ĂŶĚƐŽ
ƚŚĞǇĐŽŶƚŝŶƵĞĚƚŽĐŚĞĐŬƚŚĞsD^ƵŶƚŝůƚŚĞǇƉĂƐƐĞĚŝƚ ?tŚĞƌĞƚŚĞsD^ĚŝĚĐŽŵĞŽŶ ?ƚŚĞǁŽƌĚƐ
ĂƉƉĞĂƌĞĚǁŚĞŶƚŚĞǀĞŚŝĐůĞǁĂƐ ? ? ?ŵĂǁĂǇ ?ĂŶĚƚŚĞŵĞƐƐĂŐĞǁĂƐĐůĞĂƌůǇůĞŐŝďůĞĂƚƚŚŝƐƉŽŝŶƚ ? 
ƵƌŝŶŐƚŚĞsD^A?ƌƌŽǁƐĚƌŝǀĞ ?ĂƐ ǁĞůůĂƐƌĞĂĚŝŶŐƚŚĞsD^ǁŽƌĚƐ ?ĚƌŝǀĞƌƐǁĞƌĞƌĞƋƵŝƌĞĚƚŽ
ĐŽŵƉůĞƚĞƚŚĞƌƌŽǁƐƚĂƐŬ ?:ĂŵƐŽŶ ?DĞƌĂƚ ? ? ? ? ? ?>ĞĞĞƚĂů ? ? ? ? ? ? ?ƐĞĞ&ŝŐƵƌĞ ? ) ?ǁŚŝĐŚƌĞƋƵŝƌĞĚ
ĚĞƚĞĐƚŝŶŐĂŶĚƚŽƵĐŚŝŶŐĂŶƵƉǁĂƌĚĨĂĐŝŶŐƌƌŽǁ ?ƉƌĞƐĞŶƚŝŶĂ ?ǆ ?ŐƌŝĚŽĨƌƌŽǁƐŽŶĂƚŽƵĐŚ ?ƐĞŶƐŝƚŝǀĞ
ƐĐƌĞĞŶ ?dŚŝƐǁĂƐĂĚƌŝǀĞƌ ?ƉĂĐĞĚƚĂƐŬ ?ǁŚŝĐŚƌĞƋƵŝƌĞĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĂƐŵĂŶǇƵƉǁĂƌĚ ?ĨĂĐŝŶŐƌƌŽǁƐĂƐ
ƉŽƐƐŝďůĞ ?ǁŝƚŚĞĂĐŚĚĞƚĞĐƚŝŽŶƉƌŽŵƉƚŝŶŐƚŚĞƉƌĞƐĞŶƚĂƚŝŽŶŽĨƚŚĞŶĞǆƚ ?ǆ ?ŐƌŝĚ ?/ƚǁĂƐŚŽƉĞĚƚŚĂƚĂ
 ‘ƐĐŽƌĞƚŽďĞĂƚ ?ŝŶĚĞǆƐŚŽǁŶƚŽƚŚĞƌŝŐŚƚŽĨƚŚĞƐĐƌĞĞŶ ?ŬĞƉƚƉĂƌƚŝĐŝƉĂŶƚƐŵŽƚŝǀĂƚĞĚŝŶĞŶŐĂŐŝŶŐŝŶƚŚŝƐ
EZd ? 
ĂĐŚŽĨƚŚĞƚǁŽ ? ? ? ?ŵŝŶƵƚĞĞǆƉĞƌŝŵĞŶƚĂůĚƌŝǀĞƐĐŽŶƚĂŝŶĞĚ ?ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐ ?dŚŝƐĂůůŽǁĞĚ
 ? ?ĨĂŝůƵƌĞƐƚŽďĞĞǆƉĞƌŝĞŶĐĞĚďǇĞĂĐŚĚƌŝǀĞƌŝŶƚŽƚĂů ?dŚĞƚŝŵŝŶŐŽĨƚŚĞĨĂŝůƵƌĞƐǁŝƚŚŝŶĞĂĐŚĚƌŝǀĞǁĂƐ
ƌĂŶĚŽŵŝƐĞĚƚŽĂǀŽŝĚĚƌŝǀĞƌƐĂŶƚŝĐŝƉĂƚŝŶŐƚŚĞŵ ?ďƵƚƚŚĞǇƚǇƉŝĐĂůůǇŽĐĐƵƌƌĞĚǁŝƚŚŝŶ ? ? ? ?ŵŝŶƵƚĞƐŽĨĞĂĐŚ
ŽƚŚĞƌ ?dŽĞƐƚĂďůŝƐŚŝĨƌŽĂĚĐƵƌǀĂƚƵƌĞŝŶĨůƵĞŶĐĞĚĚĞƚĞĐƚŝŽŶŽĨĨĂŝůƵƌĞƐ ?ƚŚƌĞĞĨĂŝůƵƌĞƐǁĞƌĞƉƌĞƐĞŶƚĞĚŽŶ
^ƚƌĂŝŐŚƚƐĞĐƚŝŽŶƐŽĨƚŚĞƌŽĂĚ ?ĂŶĚƚŚƌĞĞǁŚĞŶƚŚĞǀĞŚŝĐůĞǁĂƐŽŶĂƵƌǀĞĚƐĞĐƚŝŽŶŽĨƌŽĂĚ ?dŚĞŽƌĚĞƌ
ŽĨ^ƚƌĂŝŐŚƚĂŶĚƵƌǀĞĚƌŽĂĚƐĞŐŵĞŶƚƐǁĂƐĐŽƵŶƚĞƌďĂůĂŶĐĞĚďĞƚǁĞĞŶĐŽŶĚŝƚŝŽŶƐ ? 
WĂƌƚŝĐŝƉĂŶƚƐĞŶŐĂŐĞĚĂƵƚŽŵĂƚŝŽŶďǇƉƌĞƐƐŝŶŐĂďƵƚƚŽŶŽŶƚŚĞƐƚĞĞƌŝŶŐǁŚĞĞů ?tŚĞŶ
ĂƵƚŽŵĂƚŝŽŶǁĂƐĞŶŐĂŐĞĚ ?ĚƌŝǀĞƌƐǁĞƌĞƌĞƋƵŝƌĞĚƚŽƚĂŬĞƚŚĞŝƌŚĂŶĚƐŽĨĨƚŚĞƐƚĞĞƌŝŶŐǁŚĞĞůĂŶĚĨŽŽƚŽĨĨ
ƚŚĞƉĞĚĂůƐ ?ĂůůŽǁŝŶŐƚŚĞǀĞŚŝĐůĞƚŽĚƌŝǀĞĂƚ ? ?ŵƉŚ ?ƚƌĂĐŬŝŶŐƚŚĞĐĞŶƚƌĞŽĨƚŚĞƌŽĂĚ ?ǁŚŝĐŚĐŽŶƚĂŝŶĞĚĂ
ŵŝǆƚƵƌĞŽĨ ? ? ?ŵ^ƚƌĂŝŐŚƚĂŶĚƵƌǀĞĚƐĞĐƚŝŽŶƐ ?dŚĞƵƌǀĞĚƌŽĂĚƐĞĐƚŝŽŶƐŚĂĚĂƌĂĚŝƵƐŽĨ ? ? ? ?ŵ ?/Ŷ
ĂĚĚŝƚŝŽŶƚŽƌĞĐŽƌĚŝŶŐƌĞƐƉŽŶƐĞƚŽƚŚĞƌƌŽǁƐƚĂƐŬĂŶĚŶƵŵďĞƌŽĨsD^ǁŽƌĚƐĐŝƚĞĚ ?ƉĂƌƚŝĐŝƉĂŶƚƐ ?
ƌĞƐƉŽŶƐĞƚŝŵĞƚŽĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐĂŶĚĐŽŶƚƌŽůŽĨƚŚĞǀĞŚŝĐůĞĂĨƚĞƌĨĂŝůƵƌĞǁĂƐƌĞĐŽƌĚĞĚ ? 
dŚĞƐƚƵĚǇƚŽŽŬĂƉƉƌŽǆŝŵĂƚĞůǇ ? ?ŵŝŶƵƚĞƐƚŽĐŽŵƉůĞƚĞ ?ĂŶĚĚƌŝǀĞƌƐǁĞƌĞƉĂŝĚ ? ? ?ĨŽƌƚŚĞŝƌ
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Figure 2 - In-vehicle HMI, illustrating automation states.  
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ǁŚŝĐŚĚƌŝǀĞƌƐƌĞƐƵŵĞĚŵĂŶƵĂůĐŽŶƚƌŽů ?dĂŬĞ ?ŽǀĞƌƚŝŵĞǁĂƐĚĞƚĞƌŵŝŶĞĚŽŶĂĐĂƐĞ ?ďǇ ?ĐĂƐĞďĂƐŝƐďǇƚŚĞ
ĂŶĂůǇƐƚ ?ďǇŝŶƐƉĞĐƚŝŶŐĚƌŝǀĞƌƐ ?ƌĞƐƉŽŶƐĞƉƌŽĨŝůĞƐŝŶƚĞƌŵƐŽĨƐƚĞĞƌŝŶŐǁŚĞĞůŝŶƉƵƚ ?ůĂƚĞƌĂůĂĐĐĞůĞƌĂƚŝŽŶƐ ?
ĂŶĚǀĞŚŝĐůĞůĂƚĞƌĂůƉŽƐŝƚŝŽŶ ?dŚĞŵĞƚŚŽĚƵƐĞĚŚĞƌĞǁĂƐŽƌŝŐŝŶĂůůǇĚĞǀĞůŽƉĞĚďǇ>ŽƵǁ ?DĂƌŬŬƵůĂ ?ŽĞƌ ?
DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?DĞƌĂƚ ? ? ? ? ? ) ?ĂŶĚĂŶĞǆĂŵƉůĞŽĨƐƵĐŚĂĐůĂƐƐŝĨŝĐĂƚŝŽŶŵĞƚŚŽĚƵƐĞĚŝŶƚŚĞĐƵƌƌĞŶƚ
ƐƚƵĚǇŝƐƐŚŽǁŶŝŶ&ŝŐƵƌĞ ? ?dŚĞƐŽůŝĚƌĞĚůŝŶĞŝŶĚŝĐĂƚĞƐƚŚĞƐƚĞĞƌŝŶŐǁŚĞĞůƐŝŐŶĂů ?ǁŚŝůĞƚŚĞǀĞƌƚŝĐĂů
ĚŽƚƚĞĚƌĞĚůŝŶĞŝŶĚŝĐĂƚĞƐƚŚĞƉŽŝŶƚĂƚǁŚŝĐŚƚŚĞĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞŽĐĐƵƌƌĞĚ ?>ŽŽŬŝŶŐƚŽƚŚĞůĞĨƚŽĨƚŚĞ
ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞůŝŶĞ ?ŝƚŝƐĐůĞĂƌƚŚĂƚƚŚĞƐƚĞĞƌŝŶŐǁŚĞĞůŝŶƉƵƚĚŽĞƐŶŽƚĐŚĂŶŐĞ ?tŚŝůĞƚŚĞƌĞŝƐĂƐŵĂůů
ĐŚĂŶŐĞŝŵŵĞĚŝĂƚĞůǇĂĨƚĞƌĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ ?ƚŚĞƌĞŝƐŶŽŽďƐĞƌǀĂďůĞĐŚĂŶŐĞƚŽƚŚĞǀĞŚŝĐůĞ ?ƐůĂƚĞƌĂů
ƉŽƐŝƚŝŽŶĂŶĚůĂƚĞƌĂůĂĐĐĞůĞƌĂƚŝŽŶ ?dŚĞƌĞĨŽƌĞ ?ƚŚŝƐǁĂƐŶŽƚĚĞĞŵĞĚŝŶĚŝĐĂƚŝǀĞŽĨĚƌŝǀĞƌƐƚĂŬŝŶŐŽǀĞƌ
ĐŽŶƚƌŽů ?,ŽǁĞǀĞƌ ?ĂƉƉƌŽǆŝŵĂƚĞůǇ ? ?ĨƌĂŵĞƐĂĨƚĞƌƚŚĞĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ ?ƚŚĞƌĞǁĂƐĂƐĂůŝĞŶƚƐƚĞĞƌŝŶŐ
ŝŶƉƵƚƚŚĂƚǁĂƐĂĐĐŽŵƉĂŶŝĞĚďǇĐŚĂŶŐĞƐŝŶǀĞŚŝĐůĞŽĨĨƐĞƚĂŶĚůĂƚĞƌĂůĂĐĐĞůĞƌĂƚŝŽŶ ?dŚĞƌĞĨŽƌĞ ?ƚĂŬĞ ?ŽǀĞƌ
ƚŝŵĞǁĂƐĚĞĞŵĞĚƚŚĞƐƚĂƌƚŽĨƚŚŝƐƐƚĞĞƌŝŶŐŝŶƉƵƚ ?dŚŝƐŵĞƚŚŽĚǁĂƐĂƉƉůŝĞĚƚŽĞĂĐŚŽĨƚŚĞ ? ?ƚĂŬĞ ?ŽǀĞƌ
ƐĐĞŶĂƌŝŽƐĨŽƌƚŚĞ ? ?ĚƌŝǀĞƌƐ ?ƌĞƐƵůƚŝŶŐŝŶ ? ? ?ĐĂƐĞƐ ? 
/ŶĂĚĚŝƚŝŽŶƚŽƚĂŬĞ ?ŽǀĞƌƚŝŵĞ ?ƚŽĞƐƚĂďůŝƐŚǁŚĞƚŚĞƌůĂŶĞĐƵƌǀĂƚƵƌĞ ?ƚŚĞƉƌĞƐĞŶĐĞŽĨEZd ?ĂŶĚ
ƚŚĞsD^ĂĨĨĞĐƚĞĚĚƌŝǀĞƌƐ ?ǀĞŚŝĐůĞŚĂŶĚůŝŶŐĂĨƚĞƌĨĂŝůƵƌĞ ?ǁĞĂůƐŽĐĂůĐƵůĂƚĞĚƚŚĞŶƵŵďĞƌŽĨůĂŶĞ
ĞǆĐƵƌƐŝŽŶƐĂĨƚĞƌĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ ?>ĂŶĞǆĐƵƌƐŝŽŶŝƐĚĞĨŝŶĞĚĂƐĂƉŽŝŶƚǁŚĞŶƚŚĞĐĞŶƚƌĞŽĨƚŚĞ
ĚƌŝǀĞƌ ?ƐǀĞŚŝĐůĞŵŽǀĞĚŽƵƚƐŝĚĞƚŚĞŝŶƚĞŶĚĞĚĚƌŝǀŝŶŐůĂŶĞŝŶƚŽŽŶĞŽĨƚŚĞĂĚũĂĐĞŶƚůĂŶĞƐ ?ZƵŵƐĐŚůĂŐĞƚ
Ăů ? ? ? ? ? ? ) ?dŚŝƐǁĂƐĐĂůĐƵůĂƚĞĚĨƌŽŵƚŚĞƉŽŝŶƚŽĨĂƵƚŽŵ ƚŝŽŶĨĂŝůƵƌĞƵŶƚŝůĂƵƚŽŵĂƚŝŽŶƌĞ ?ĞŶŐĂŐĞŵĞŶƚ ?
 
&&dK&EZd^KEZ/sZ,s/KhZWddZE^hZ/E'^/>EdhdKDd/KE&/>hZ^  ? ? 
 ? ? 
 
 
Figure 3 - Example plot from the analysis of a steering signal, to determine take-over time. Lateral acceleration 
and vehicle offset values are multiplied by 10 for illustration purposes. 
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Figure 4 - Time from automation failure until the resumption of manual control for (A) the VMS Only and VMS + 
Arrows conditions, (B) when automation failed on Curved and Straight road segments, and (C) for each of the 
three failures. 
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Figure 5 - Proportion of eye-gaze over time by Area of Interest for all drivers and all failures, in the (A) VMS + 
Arrows conditions and (B) VMS Only condition.  
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Figure 6 - Cumulative distribution of eye-gaze over time by Area of Interest for all drivers and all failures, in the 
(A) VMS + Arrows condition and (B) VMS Only condition. 
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Figure 7 - Percentage of fixations for each Area of Interest in the 10 s before the automation failure, for the 
VMS Only and VMS + Arrows Task conditions, across all failures. 
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Figure 8 - Percentage of fixations (A) and the average duration of fixations (B) for three of the main Areas of 
Interest in the first 2 s after the automation failure, for the VMS Only and VMS + Arrows Task conditions, across 
all failures. 
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Figure 9 - The average number of gaze transitions between the different AoIs, per driver, per failure, for the 
VMS Only and VMS + Arrows condition. Shaded areas represent the standard deviation. 
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ŵŽƌĞĞŶŐĂŐĞĚĂŶĚƌĞƐƉŽŶƐŝǀĞĚƌŝǀĞƌƚŚĂŶĚŽĞƐĂŶĂƌƚŝĨŝĐŝĂůƚŚƌĞĂƚŝŶƐŝŵƵůĂƚŽƌĞǆƉĞƌŝŵĞŶƚƐ ?ĂŶĚƚŚŝƐŝƐ
ĂůƐŽůŝŬĞůǇƚŽďĞĂĨĨĞĐƚĞĚďǇĚƌŝǀĞƌƐ ?ĂĐĐĞƉƚĞĚůĞǀĞůŽĨƌŝƐŬ ?DŽƌĞŽǀĞƌ ?ŝŶĐƌĞĂƐŝŶŐůǇ ?ǀĞŚŝĐůĞ
ŵĂŶƵĨĂĐƚƵƌĞƌƐĂƌĞŝŶĐŽƌƉŽƌĂƚŝŶŐƐƚƌŝĐƚĞƌŚĂŶĚƐ ?ŽŶƌĞƋƵŝƌĞŵĞŶƚƐŝŶƚŽƚŚĞŝŶƚĞƌĂĐƚŝŽŶĚĞƐŝŐŶƐŽĨƚŚĞŝƌ
> ?ƐǇƐƚĞŵƐ ?dŚŝƐĨŽƌĐĞƐŵŽƌĞƌĞŐƵůĂƌĞŶŐĂŐĞŵĞŶƚŝŶƚŚĞĚƌŝǀŝŶŐƚĂƐŬƚŚĂŶǁŚĂƚŚĂƐďĞĞŶƐŝŵƵůĂƚĞĚ
ŚĞƌĞ ?ǁŚŝĐŚĐŽƵůĚŝŵƉƌŽǀĞƚŚĞĐŚĂŶĐĞƐƚŚĂƚĚƌŝǀĞƌƐǁŝůůĚĞƚĞĐƚƐƵďƚůĞƉĞƌƚƵƌďĂƚŝŽŶƐŝŶƐǇƐƚĞŵ
ĨƵŶĐƚŝŽŶĂůŝƚǇ ? 
^ĞĐŽŶĚ ?ǁŚŝůĞĨĂŝůƵƌĞƐŽŶƵƌǀĞĚƌŽĂĚƐĞŐŵĞŶƚƐƌĞƐƵůƚĞĚŝŶƐŚŽƌƚĞƌƚĂŬĞ ?ŽǀĞƌƚŝŵĞƐ ?ĐŽŵƉĂƌĞĚ
ƚŽŝŶ^ƚƌĂŝŐŚƚƐ ?ƚŚĞƌĞǁĞƌĞĂůƐŽŵŽƌĞůĂŶĞĞǆĐƵƌƐŝŽŶƐ ?ĚĞŵŽŶƐƚƌĂƚŝŶŐƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨĂĐĐŽƵŶƚŝŶŐĨŽƌ
ĐŽŶƚĞǆƚǁŚĞŶĂƐƐĞƐƐŝŶŐƚĂŬĞ ?ŽǀĞƌƉĞƌĨŽƌŵĂŶĐĞ ?ĂŶĚŶŽƚŽŶůǇƌĞůǇŝŶŐŽŶŽŶĞƐƵƌƌŽŐĂƚĞŵĞĂƐƵƌĞŽĨ
ƚĂŬĞ ?ŽǀĞƌƋƵĂůŝƚǇ ?
dŚŝƌĚ ?ƚŚĞĚĂƚĂƐŚŽǁĂĐůĞĂƌĚŝĨĨĞƌĞŶĐĞŝŶŐůĂŶĐĞďĞŚĂǀŝŽƵƌďĞƚǁĞĞŶƚŚĞsD^KŶůǇĂŶĚsD^A?
ƌƌŽǁƐĐŽŶĚŝƚŝŽŶƐĚƵƌŝŶŐĂƵƚŽŵĂƚŝŽŶ ?ǁŚĞƌĞƚŚĞŵĂũŽƌŝƚǇŽĨĚƌŝǀĞƌƐ ?ŐůĂŶĐĞƐǁĞƌĞƚŽǁĂƌĚƐƚŚĞƌŽĂĚ
ĂŚĞĂĚĂŶĚƌƌŽǁƐƚĂƐŬ ?ƌĞƐƉĞĐƚŝǀĞůǇ ?/Ŷ ďŽƚŚĐŽŶĚŝƚŝŽŶƐ ?ĚƌŝǀĞƌƐŵĂŝŶƚĂŝŶĞĚƐŽŵĞĂƚƚĞŶƚŝŽŶƚŽǁĂƌĚƐ
ƚŚĞ,D/ ?,ŽǁĞǀĞƌ ?ƚŚĞƐƉĂƌĞĐĂƉĂĐŝƚǇĂĨĨŽƌĚĞĚƚŽĚƌŝǀĞƌƐŝŶƚŚĞsD^KŶůǇĐŽŶĚŝƚŝŽŶŵĞĂŶƚƚŚĂƚƚŚĞǇ
ƉĂŝĚŵŽƌĞĂƚƚĞŶƚŝŽŶƚŽƚŚĞ,D/ĂŶĚĐŽƵůĚŵĂŬĞƌĞŐƵůĂƌŐůĂŶĐĞƐƚŽǁĂƌĚƐƚŚĞŵŝƌƌŽƌƐ ?ǁŚĞƌĞƚŚŝƐǁĂƐ
ŶŽƚƚŚĞĐĂƐĞŝŶƚŚĞsD^A?ƌƌŽǁƐĐŽŶĚŝƚŝŽŶ ? 
&ŝŶĂůůǇ ?ƚŚĞƌĞǁĞƌĞĚŝĨĨĞƌĞŶĐĞƐďĞƚǁĞĞŶƚŚĞĐŽŶĚŝƚŝŽŶƐŝŶƚĞƌŵƐŽĨŚŽǁŵƵĐŚĚƌŝǀĞƌƐŚĂĚƚŽ
ĐŚĂŶŐĞƚŚĞĨŽĐƵƐ ?ĂŶĚĚŝƐƚƌŝďƵƚŝŽŶ )ŽĨƚŚĞŝƌǀŝƐƵĂůĂƚƚĞŶƚŝŽŶĨŽůůŽǁŝŶŐĂƐŝůĞŶƚĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ ?ĂŶĚ ?
ŝŵƉŽƌƚĂŶƚůǇ ?ŚŽǁůŽŶŐŝƚƚŽŽŬĨŽƌƚŚŝƐĐŚĂŶŐĞƚŽŚĂƉƉĞŶ ? 
dŚĞƌĞǁĞƌĞŵŽƌĞůĂŶĞĞǆĐƵƌƐŝŽŶƐŝŶƚŚĞƌƌŽǁƐĐŽŶĚŝƚŝŽŶ ?ĞƐƉĞĐŝĂůůǇŝŶƚŚĞ ? ?ƐďĞĨŽƌĞ
ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ ?ǁŚĞƌĞƚŚĞŵĂũŽƌŝƚǇŽĨĚƌŝǀĞƌƐ ?ŐůĂŶĐĞƐǁĞƌĞŽŶƚŚĂƚƚĂƐŬ ?ǁŚŝĐŚŵĂǇŚĂǀĞ
ĐŽŶƚƌŝďƵƚĞĚƚŽůĂŶĞĞǆĐƵƌƐŝŽŶƐ ?,ŽǁĞǀĞƌ ?ƚŚĞƌĞǁĞƌĞƐƚŝůů ? ?ůĂŶĞĞǆĐƵƌƐŝŽŶƐŝŶƚŚĞŝŶsD^KŶůǇ
ĐŽŶĚŝƚŝŽŶ ?ǁŚĞƌĞƚŚĞŵĂũŽƌŝƚǇŽĨĚƌŝǀĞƌƐ ?ǀŝƐƵĂůĂƚƚĞŶƚŝŽŶǁĂƐƚŽǁĂƌĚƐƚŚĞƌŽĂĚĂŚĞĂĚŝŶƚŚĞůĞĂĚƵƉƚŽ
ƚŚĞĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞ ?tŚŝůĞŶŽƚĂůŝŬĞ ?ĨŽƌ ?ůŝŬĞĐŽŵƉĂƌŝƐŽŶ ?ŽƵƌƌĞƐƵůƚƐĞĐŚŽƚŚŽƐĞŽĨĂŶŽŶ ?ƌŽĂĚƚĞƐƚ ?
ƚƌĂĐŬƐƚƵĚǇďǇsŝĐƚŽƌĞƚĂů ? ? ? ? ? ? ) ?ǁŚĞƌĞĞǀĞŶǁŝƚŚƚŚĞŝƌĞǇĞƐŽŶƚŚĞĐŽŶĨůŝĐƚŽďũĞĐƚ ?ŽǀĞƌĂƋƵĂƌƚĞƌŽĨ
ĚƌŝǀĞƌƐĐƌĂƐŚĞĚǁŝƚŚĂƐƚĂƚŝŽŶĂƌǇĐĂƌŽƌŐĂƌďĂŐĞďĂŐ ?dŚŝƐǁĂƐĚĞƐƉŝƚĞĚƌŝǀĞƌƐƌĞĐĞŝǀŝŶŐĞǆƉůŝĐŝƚĂŶĚ
ĚĞƚĂŝůĞĚŝŶƐƚƌƵĐƚŝŽŶƐŽŶƐǇƐƚĞŵ ?ƐƉĞĐŝĨŝĐůŝŵŝƚĂƚŝŽŶƐŝŶƌŝƐŬƐĐĞŶĂƌŝŽƐ ?dŚŝƐŚŝŐŚůŝŐŚƚƐƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨ
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 ? ? 
 
ƉƌŽǀŝĚŝŶŐĂĐĐƵƌĂƚĞŵĞŶƚĂůŵŽĚĞůƐŽĨƚŚĞƐǇƐƚĞŵůŝŵŝƚĂƚŝŽŶƐƚŽĚƌŝǀĞƌƐ ?ƐƵƉƉŽƌƚĞĚďǇƉƌĂĐƚŝĐĂů ?ĂŶĚŶŽƚ
ŽŶůǇƚŚĞŽƌĞƚŝĐĂů ?ƚƌĂŝŶŝŶŐ ? 
ůƚŚŽƵŐŚƚŚŝƐƐƚƵĚǇŚĂƐĚĞŵŽŶƐƚƌĂƚĞĚŚŽǁĚƌŝǀĞƌƐ ?ƌĞƐƉŽŶƐĞƐĂŶĚŐůĂŶĐĞƉĂƚƚĞƌŶƐĂƌŽƵŶĚ
ƐŝůĞŶƚĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐŝƐĂĨĨĞĐƚĞĚďǇĞŶŐĂŐŝŶŐŝŶEZdƐ ?ƐĞǀĞƌĂůƋƵĞƐƚŝŽŶƐƌĞŵĂŝŶƵŶĂŶƐǁĞƌĞĚ ?
dŚŝƐƐƚƵĚǇƉƌŽǀŝĚĞĚĚƌŝǀĞƌƐǁŝƚŚĂǀĞƌǇůŝŵŝƚĞĚĞǆƉŽƐƵƌĞƚŽƚŚĞƐŝƚƵĂƚŝŽŶƐƚŚĂƚŵŝŐŚƚŐŝǀĞƌŝƐĞƚŽ
ĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐŽƌƚĂŬĞ ?ŽǀĞƌƌĞƋƵĞƐƚƐ ?/ƚĚŝĚŶŽƚ ?ŚŽǁĞǀĞƌ ?ƐǇƐƚĞŵĂƚŝĐĂůůǇĞǆƉůŽƌĞŚŽǁǀĂƌŝĂƚŝŽŶƐŝŶ
ƐŝƚƵĂƚŝŽŶĐƌŝƚŝĐĂůŝƚǇŵŝŐŚƚŝŶƚĞƌĨĞƌĞǁŝƚŚŐůĂŶĐĞƐƚƌĂƚĞŐŝĞƐ ?WƌĞǀŝŽƵƐƐƚƵĚŝĞƐŚĂǀĞƐŚŽǁŶĂůŝŶŬďĞƚǁĞĞŶ
ƐŝƚƵĂƚŝŽŶĐƌŝƚŝĐĂůŝƚǇ ?ǀŝǌ ? ?ǀĂƌǇŝŶŐƚĂŬĞ ?ŽǀĞƌƚŝŵĞďƵĚŐĞƚ )ĂŶĚƚĂŬĞ ?ŽǀĞƌƉĞƌĨŽƌŵĂŶĐĞ ?,ŽǁĞǀĞƌ ?ĂŵŽƌĞ
ĐŽŵƉƌĞŚĞŶƐŝǀĞƐĞƚŽĨƐƚƵĚŝĞƐŶĞĞĚƐƚŽďĞƵŶĚĞƌƚĂŬĞŶƚŽĞƐƚĂďůŝƐŚŚŽǁĚŝĨĨĞƌĞŶƚƐŝƚƵĂƚŝŽŶƐĞůŝĐŝƚ
ĚŝĨĨĞƌĞŶƚŐůĂŶĐĞƉĂƚƚĞƌŶƐĂŶĚǁŚĞƚŚĞƌƚŚĞƐĞĐĂŶďĞƵƐĞĚƚŽƉƌĞĚŝĐƚǁŚĞƚŚĞƌĚƌŝǀĞƌƐǁŝůůƐĂĨĞůǇƚĂŬĞ
ŽǀĞƌĐŽŶƚƌŽů ?,ĞƌĞ ?ƚŚĞĐŚĂůůĞŶŐĞŝƐŶŽƚŽŶůǇĞǆƚƌĂĐƚŝŶŐƚŚĞĂƉƉƌŽƉƌŝĂƚĞŐůĂŶĐĞŵĞƚƌŝĐƐďƵƚĂůƐŽ
ĚĞĨŝŶŝŶŐĂŶĂƉƉƌŽƉƌŝĂƚĞŵĞĂƐƵƌĞŽĨƚĂŬĞ ?ŽǀĞƌƉĞƌĨŽƌŵĂŶĐĞ ?ŽŶĞƚŚĂƚĐŽŶƐŝĚĞƌƐŝŶĐŽŶĐĞƌƚƚŚĞĐŽŶƚĞǆƚ
ĂŶĚƋƵĂůŝƚǇŽĨĚƌŝǀĞƌƌĞƐƉŽŶƐĞ ?>ŽƵǁ ?DĂƌŬŬƵůĂ ?ŽĞƌ ?DĂĚŝŐĂŶ ?ĂƌƐƚĞŶ ? ?DĞƌĂƚ ? ? ? ? ? ?^ĂŢĚ ?
ŚĂƵǀŝŶ ? ? ? ? ? ) ?dŚŝƐǁŝůůŚĞůƉŝŶĨŽƌŵŵŽƌĞĚƌŝǀĞƌ ?ĂŶĚƐŝƚƵĂƚŝŽŶ ?ƐƉĞĐŝĨŝĐƐƵƉƉŽƌƚƐƚƌĂƚĞŐŝĞƐĚƵƌŝŶŐ
ƚĂŬĞ ?ŽǀĞƌƐŝƚƵĂƚŝŽŶƐ ?ŝŶƚĞƌŵƐŽĨǁŚĂƚĂŶĚŚŽǁŝŶĨŽƌŵĂƚŝŽŶŝƐƉƌĞƐĞŶƚĞĚǀŝĂƚŚĞ,D/ŽƌƚŚĞůĞǀĞůŽĨ
ǀĞŚŝĐůĞĐŽŶƚƌŽůƐƵƉƉŽƌƚĚƌŝǀĞƌƐƌĞĐĞŝǀĞ ? 
&ŝŶĂůůǇ ?ĨƵƌƚŚĞƌƌĞƐĞĂƌĐŚŝƐƌĞƋƵŝƌĞĚƚŽƵŶĚĞƌƐƚĂŶĚŚŽǁďĞƐƚƚŽĞŶĐŽƵƌĂŐĞĚƌŝǀĞƌƐƚŽŵĂŝŶƚĂŝŶ
ĐŽŶƐŝƐƚĞŶƚĂŶĚŵĞĂŶŝŶŐĨƵůĂƚƚĞŶƚŝŽŶƚŽǁĂƌĚƐƚŚĞĨŽƌǁĂƌĚƌŽĂĚǁĂǇ ?ďĞĐĂƵƐĞ ?ĂƐƐŚŽǁŶƉƌĞǀŝŽƵƐůǇ ?
ĚƌŝǀĞƌƐƚĞŶĚƚŽĚŝƐĞŶŐĂŐĞŵŽƌĞĨƌŽŵƚŚĞĚƌŝǀŝŶŐƚĂƐŬǁŝƚŚŚŝŐŚĞƌůĞǀĞůƐŽĨĂƵƚŽŵĂƚŝŽŶ ?ĂƌƐƚĞŶĞƚĂů ? ?
 ? ? ? ? ) ?KŶĞƐƚƌĂƚĞŐǇĨŽƌŝŶĐƌĞĂƐŝŶŐĚƌŝǀĞƌƐ ?ĂƚƚĞŶƚŝŽŶƚŽǁĂƌĚƐƚŚĞĨŽƌǁĂƌĚƌŽĂĚǁĂǇ ?ĂŶĚƚŚĞŝƌĂďŝůŝƚǇƚŽ
ĚĞƚĞĐƚĚĞĨŝĐŝĞŶĐŝĞƐŝŶƐǇƐƚĞŵƉĞƌĨŽƌŵĂŶĐĞ ?ŝƐƚŽƉƌŽǀŝĚĞĚƌŝǀĞƌƐǁŝƚŚƌĞĂů ?ƚŝŵĞĨĞĞĚďĂĐŬƌĞŐĂƌĚŝŶŐ
ƚŚĞŝƌƌŽĂĚ ?ŵŽŶŝƚŽƌŝŶŐůĞǀĞů ?Ğ ?Ő ?ŽŚĞŶ ?>ĂǌƌǇ ?ŽƌŽǁƐŬǇ ? ?KƌŽŶ ?'ŝůĂĚ ? ? ? ? ? ) ?ĨŽƌĞǆĂŵƉůĞ ?ŝŶƚŚĞ
ƉƌĞĐĞĚŝŶŐ ? ?ƐĞĐŽŶĚƐ ?dŚŝƐĐŽƵůĚďĞĨƵƌƚŚĞƌŵŽƚŝǀĂƚŝŶŐǀŝĂŐĂŵŝĨŝĐĂƚŝŽŶ ?ďǇƉƌŽǀŝĚŝŶŐĂŵŽŶŝƚŽƌŝŶŐ
ƐĐŽƌĞĂŐĂŝŶƐƚĂƉƌĞ ?ĚĞƚĞƌŵŝŶĞĚŐŽĂůŽƌƚŚƌĞƐŚŽůĚ ?ĂŶĂƉƉƌŽĂĐŚƵƐĞĚƐƵĐĐĞƐƐĨƵůůǇƚŽĞŶĐŽƵƌĂŐĞĞĐŽ ?
ĚƌŝǀŝŶŐďĞŚĂǀŝŽƵƌ ?,ŝďďĞƌĚ ?:ĂŵƐŽŶ ? ?:ĂŵƐŽŶ ? ? ? ? ? ?DĂŐĂŶĂ ?DƵŶŽǌ ?KƌŐĂŶĞƌŽ ? ? ? ? ? ) ? 
5. ĐŬŶŽǁůĞĚŐĞŵĞŶƚƐ 
dŚŝƐƌĞƐĞĂƌĐŚǁĂƐĨƵŶĚĞĚďǇ^ĞĞŝŶŐDĂĐŚŝŶĞƐ/ŶĐ ? ?ĂŶďĞƌƌĂ ?ƵƐƚƌĂůŝĂ ?
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6. ZĞĨĞƌĞŶĐĞƐ 
ĂŶŬƐ ?s ? ? ?ƌŝŬƐƐŽŶ ? ? ?K ?ŽŶŽŐŚƵĞ ?: ? ? ?^ƚĂŶƚŽŶ ?E ? ? ? ? ? ? ? ) ?/ƐƉĂƌƚŝĂůůǇĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐĂďĂĚ
ŝĚĞĂ ?KďƐĞƌǀĂƚŝŽŶƐĨƌŽŵĂŶŽŶ ?ƌŽĂĚƐƚƵĚǇ ?ƉƉůŝĞĚƌŐŽŶŽŵŝĐƐ ? ? ? ? ? ? ? ? ? ? ? ? 
ĞŶŵŝŵŽƵŶ ?D ? ?Wƺƚǌ ? ? ?ůŽĐŬŝ ? ? ? ?ĐŬƐƚĞŝŶ ?> ? ? ? ? ?  ) ĞƵƌŽĨŽƚ P&ŝĞůĚŽƉĞƌĂƚŝŽŶĂůƚĞƐƚĂŶĚŝŵƉĂĐƚ
ĂƐƐĞƐƐŵĞŶƚŽĨĂĚǀĂŶĐĞĚĚƌŝǀĞƌĂƐƐŝƐƚĂŶĐĞƐǇƐƚĞŵƐ P&ŝŶĂůƌĞƐƵůƚƐ ?/ŶWƌŽĐĞĞĚŝŶŐƐŽĨƚŚĞ&/^/d
 ? ? ? ?tŽƌůĚƵƚŽŵŽƚŝǀĞŽŶŐƌĞƐƐ ?ƉƉ ? ? ? ? ? ? ? ? ) ?^ƉƌŝŶŐĞƌ ?ĞƌůŝŶ ?,ĞŝĚĞůďĞƌŐ ? 
ĂĚŝůůĂĐ ? ? ? ? ? ) ?/ŶƚƌŽĚƵĐŝŶŐĂĚŝůůĂĐ^ƵƉĞƌƌƵŝƐĞ ?ZĞƚƌŝĞǀĞĚĨƌŽŵ PŚƚƚƉƐ P ? ?ǁǁǁ ?ĐĂĚŝůůĂĐ ?ĐŽŵ ?ǁŽƌůĚ ?ŽĨ ?
ĐĂĚŝůůĂĐ ?ŝŶŶŽǀĂƚŝŽŶ ?ƐƵƉĞƌ ?ĐƌƵŝƐĞ 
ĂƌƐƚĞŶ ?K ? ?>Ăŝ ?& ? ? ?ĂƌŶĂƌĚ ?z ? ?:ĂŵƐŽŶ ? ?, ? ? ?DĞƌĂƚ E   ? ? ? ) ?ŽŶƚƌŽůƚĂƐŬƐƵďƐƚŝƚƵƚŝŽŶŝŶ
ƐĞŵŝĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐ PŽĞƐŝƚŵĂƚƚĞƌǁŚĂƚĂƐƉĞĐƚƐĂƌĞĂƵƚŽŵĂƚĞĚ ?,ƵŵĂŶĨĂĐƚŽƌƐ ? ? ? ? ? ) ? ? ? ? ?
 ? ? ? ? 
ŽŚĞŶ ?>ĂǌƌǇ ?' ? ?ŽƌŽǁƐŬǇ ? ? ? ?KƌŽŶ ?'ŝůĂĚ ?d ? ? ? ? ? ? ^ĞƉƚĞŵďĞƌ ) ?dŚĞĞĨĨĞĐƚƐŽĨĐŽŶƚŝŶƵŽƵƐĚƌŝǀŝŶŐ ?
ƌĞůĂƚĞĚĨĞĞĚďĂĐŬŽŶĚƌŝǀĞƌƐ ?ƌĞƐƉŽŶƐĞƚŽĂƵƚŽŵĂƚŝŽŶĨĂŝůƵƌĞƐ ?/ŶWƌŽĐĞĞĚŝŶŐƐŽĨƚŚĞ,ƵŵĂŶ
&ĂĐƚŽƌƐĂŶĚƌŐŽŶŽŵŝĐƐ^ŽĐŝĞƚǇŶŶƵĂůDĞĞƚŝŶŐ ?sŽů ? ? ? ?EŽ ? ? ?ƉƉ ? ? ? ? ? ? ? ? ? ? ) ?^ĂŐĞ P>ŽƐ
ŶŐĞůĞƐ ? P^'WƵďůŝĐĂƚŝŽŶƐ ? 
ŶĚƐůĞǇ ?D ?Z ? ? ? ? ? ? ) ?ƵƚŽŶŽŵŽƵƐĚƌŝǀŝŶŐƐǇƐƚĞŵƐ PƉƌĞůŝŵŝŶĂƌǇŶĂƚƵƌĂůŝƐƚŝĐƐƚƵĚǇŽĨƚŚĞdĞƐůĂŵŽĚĞů
^ ?:ŽƵƌŶĂůŽĨŽŐŶŝƚŝǀĞŶŐŝŶĞĞƌŝŶŐĂŶĚĞĐŝƐŝŽŶDĂŬŝŶŐ ? ? ? ? ? ) ? ? ? ? ? ? ? ? ? 
ƌŝŬƐƐŽŶ ? ? ? ?^ƚĂŶƚŽŶ ?E ? ? ? ? ? ? ? ) ?dĂŬĞŽǀĞƌƚŝŵĞŝŶŚŝŐŚůǇĂƵƚŽŵĂƚĞĚǀĞŚŝĐůĞƐ PŶŽŶĐƌŝƚŝĐĂů
ƚƌĂŶƐŝƚŝŽŶƐƚŽĂŶĚĨƌŽŵŵĂŶƵĂůĐŽŶƚƌŽů ?,ƵŵĂŶĨĂĐƚŽƌƐ ? ? ? ? ? ) ? ? ? ? ? ? ? ? ? 
&ĞůĚŚƺƚƚĞƌ ? ? ?'ŽůĚ ? ? ?^ĐŚŶĞŝĚĞƌ ?^ ? ? ?ĞŶŐůĞƌ ?< ? ? ? ? ? ? ) ?,ŽǁƚŚĞĚƵƌĂƚŝŽŶŽĨĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐ
ŝŶĨůƵĞŶĐĞƐƚĂŬĞ ?ŽǀĞƌƉĞƌĨŽƌŵĂŶĐĞĂŶĚŐĂǌĞďĞŚĂǀŝŽƌ ?/ŶĚǀĂŶĐĞƐŝŶƌŐŽŶŽŵŝĐĞƐŝŐŶŽĨ
^ǇƐƚĞŵƐ ?WƌŽĚƵĐƚƐĂŶĚWƌŽĐĞƐƐĞƐ ?ƉƉ ? ? ? ? ? ? ? ? ) ?^ƉƌŝŶŐĞƌ ?ĞƌůŝŶ ?,ĞŝĚĞůďĞƌŐ ? 
&ůĞŵŝƐĐŚ ?& ? ?ůƚĞŶĚŽƌĨ ? ? ?ĂŶƉŽůĂƚ ?z ? ?tĞƘĞů ?' ? ?ĂůƚǌĞƌ ?D ? ?>ŽƉĞǌ ? ? ? ? ? ? ?^ĐŚƵƚƚĞ ?W ? ? ? ? ? ? ) ?
hŶĐĂŶŶǇĂŶĚƵŶƐĂĨĞǀĂůůĞǇŽĨĂƐƐŝƐƚĂŶĐĞĂŶĚĂƵƚŽŵĂƚŝŽŶ P&ŝƌƐƚƐŬĞƚĐŚĂŶĚĂƉƉůŝĐĂƚŝŽŶƚŽǀĞŚŝĐůĞ
ĂƵƚŽŵĂƚŝŽŶ ?/ŶĚǀĂŶĐĞƐŝŶƌŐŽŶŽŵŝĐĞƐŝŐŶŽĨ^ǇƐƚĞŵƐ ?WƌŽĚƵĐƚƐĂŶĚWƌŽĐĞƐƐĞƐ ?ƉƉ ? ? ? ? ? ? ? ? ) ?
^ƉƌŝŶŐĞƌ ?ĞƌůŝŶ ?,ĞŝĚĞůďĞƌŐ ? 
'ŽŶĕĂůǀĞƐZ ? ? ?>ŽƵǁ ?d ? ?DĂĚŝŐĂŶ ?Z ? ?YƵĂƌĞƐŵĂ ?D ? ?DĞƌĂƚ ?E ? ?hŶĚĞƌƌĞǀŝĞǁ ) ?ƌŝǀĞƌƐ ?ĞǇĞ ?ŐĂǌĞ
ƉĂƚƚĞƌŶĚƵƌŝŶŐůĂŶĞ ?ĐŚĂŶŐŝŶŐŝŶŚŝŐŚůǇ ?ĂƵƚŽŵĂƚĞĚĚƌŝǀŝŶŐ ? 
,ŝďďĞƌĚ ? ?> ? ?:ĂŵƐŽŶ ? ?, ? ? ?:ĂŵƐŽŶ ?^ ?> ? ? ? ? ? ? ) ?dŚĞ ĚĞƐŝŐŶŽĨĂŶŝŶ ?ǀĞŚŝĐůĞĂƐƐŝƐƚĂŶĐĞƐǇƐƚĞŵƚŽ
ƐƵƉƉŽƌƚĞĐŽ ?ĚƌŝǀŝŶŐ ?dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞƐĞĂƌĐŚWĂƌƚ PŵĞƌŐŝŶŐdĞĐŚŶŽůŽŐŝĞƐ ? ? ? ? ? ? ? ? ? ? ? ? 
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 ? ? 
 
,ƵŝƐŝŶŐŚ ? ? ?'ƌŝĨĨŝŶ ?Z ? ? ?DĐ'ǁŝŶ:ƌ ?' ? ? ? ? ? ? ) ?dŚĞƉƌĞǀĂůĞŶĐĞŽĨĚŝƐƚƌĂĐƚŝŽŶĂŵŽŶŐƉĂƐƐĞŶŐĞƌ
ǀĞŚŝĐůĞĚƌŝǀĞƌƐ PĂƌŽĂĚƐŝĚĞŽďƐĞƌǀĂƚŝŽŶĂůĂƉƉƌŽĂĐŚ ?dƌĂĨĨŝĐŝŶũƵƌǇƉƌĞǀĞŶƚŝŽŶ ? ? ? ? ? ) ? ? ? ? ? ? ? ? ? 
:ĂŵƐŽŶ ? ?, ? ? ?DĞƌĂƚ ?E ? ? ? ? ? ? ) ?^ƵƌƌŽŐĂƚĞŝŶ ?ǀĞŚŝĐůĞŝŶĨŽƌŵĂƚŝŽŶƐǇƐƚĞŵƐĂŶĚĚƌŝǀĞƌďĞŚĂǀŝŽƵƌ P
ĨĨĞĐƚƐŽĨǀŝƐƵĂůĂŶĚĐŽŐŶŝƚŝǀĞůŽĂĚŝŶƐŝŵƵůĂƚĞĚƌƵƌĂůĚƌŝǀŝŶŐ ?dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞƐĞĂƌĐŚWĂƌƚ& P
dƌĂĨĨŝĐWƐǇĐŚŽůŽŐǇĂŶĚĞŚĂǀŝŽƵƌ ? ? ? ? ) ? ? ? ?   
>ĂŵďĞƌƚ ?& ? ? ? ? ? ? ) ?dĞƐůĂƵƚŽƉŝůŽƚĐŽŶĨƵƐĞƐŵĂƌŬŝŶŐƐƚŽǁĂƌĚďĂƌƌŝĞƌŝŶƌĞĐƌĞĂƚŝŽŶŽĨĨĂƚĂůDŽĚĞůy
ĐƌĂƐŚĂƚĞǆĂĐƚƐĂŵĞůŽĐĂƚŝŽŶ ?ůĞĐƚƌĞŬ ?ZĞƚƌŝĞǀĞĚĨƌŽŵ PŚƚƚƉƐ P ? ?ĞůĞĐƚƌĞŬ ?ĐŽ ? ? ? ? ? ? ? ? ? ? ? ?ƚĞƐůĂ ?
ĂƵƚŽƉŝůŽƚ ?ĐƌĂƐŚ ?ďĂƌƌŝĞƌ ?ŵĂƌŬŝŶŐƐ ?ĨĂƚĂů ?ŵŽĚĞů ?ǆ ?ĂĐĐŝĚĞŶƚ ? 
>ĞĞ ?: ? ?DŽĞĐŬůŝ ?: ? ?ƌŽǁŶ ?d ? ?ZŽďĞƌƚƐ ?^ ? ?sŝĐƚŽƌ ?d ? ?DĂƌƐŚĂůů ? ? ? ? ? ? ?EĂĚůĞƌ ? ? ? ? ? ? ? ?DĂǇ ) ?ĞƚĞĐƚŝŽŶ
ŽĨĚƌŝǀĞƌĚŝƐƚƌĂĐƚŝŽŶƵƐŝŶŐǀŝƐŝŽŶ ?ďĂƐĞĚĂůŐŽƌŝƚŚŵƐ ?/ŶWƌŽĐ ? ? ?ƌĚŶŚĂŶĐĞĚ^ĂĨĞƚǇsĞŚ ?ŽŶĨ ?
^ĞŽƵů ?^ŽƵƚŚ<ŽƌĂ ? ? ? ? ? ? 
>ŝ ?^ ? ?ůǇƚŚĞ ?W ? ?'ƵŽ ?t ? ? ?EĂŵĚĞŽ ? ? ? ? ? ? ? ) ?/ŶǀĞƐƚŝŐĂƚŝŽŶŽĨŽůĚĞƌĚƌŝǀĞƌ ?ƐƚĂŬĞŽǀĞƌƉĞƌĨŽƌŵĂŶĐĞŝŶ
ŚŝŐŚůǇĂƵƚŽŵĂƚĞĚǀĞŚŝĐůĞƐŝŶĂĚǀĞƌƐĞǁĞĂƚŚĞƌĐŽŶĚŝƚŝŽŶƐ ?/d/ŶƚĞůůŝŐĞŶƚdƌĂŶƐƉŽƌƚ^ǇƐƚĞŵƐ ?
 ? ? ? ? ) ? ? ? ? ? ? ? ? ? ? ? 
>ůĂŶĞƌĂƐ ?Z ? ?^ĂůŝŶŐĞƌ ?: ? ? ?'ƌĞĞŶ ? ? ? ? ? ? ? ) ?,ƵŵĂŶ&ĂĐƚŽƌƐ/ƐƐƵĞƐƐƐŽĐŝĂƚĞĚtŝƚŚ>ŝŵŝƚĞĚďŝůŝƚǇ
ƵƚŽŶŽŵŽƵƐƌŝǀŝŶŐ^ǇƐƚĞŵƐ PƌŝǀĞƌƐ¶ůůŽĐĂƚŝŽŶKĨsŝƐƵĂůƚƚĞŶƚŝŽŶdŽdŚĞ&ŽƌǁĂƌĚZŽĂĚǁĂǇ ?
/ŶWƌŽĐĞĞĚŝŶŐƐŽĨƚŚĞ ?ƚŚ/ŶƚĞƌŶĂƚŝŽŶĂůƌŝǀŝŶŐ^ǇŵƉŽƐŝƵŵŽŶ,ƵŵĂŶ&ĂĐƚŽƌƐŝŶƌŝǀĞƌ
ƐƐĞƐƐŵĞŶƚ ?dƌĂŝŶŝŶŐ ?ĂŶĚsĞŚŝĐůĞĞƐŝŐŶ ?Ɖ  ? ? ? ? ? ? ) ?/ŽǁĂŝƚǇ ?/ŽǁĂ PdŚĞhŶŝǀĞƌƐŝƚǇŽĨ/ŽǁĂ ?
WƵďůŝĐWŽůŝĐǇĞŶƚĞƌ ? 
>ŽƵǁ ?d ? ?<ŽƵŶƚŽƵƌŝŽƚŝƐ ?' ? ?ĂƌƐƚĞŶ ?K ? ? ?DĞƌĂƚ ?E ? ? ? ?  ? ) ?ƌŝǀĞƌŝŶĂƚƚĞŶƚŝŽŶĚƵƌŝŶŐǀĞŚŝĐůĞ
ĂƵƚŽŵĂƚŝŽŶ PŚŽǁĚŽĞƐĚƌŝǀĞƌĞŶŐĂŐĞŵĞŶƚĂĨĨĞĐƚƌĞƐƵŵƉƚŝŽŶŽĨĐŽŶƚƌŽů ?/Ŷ ?ƚŚ/ŶƚĞƌŶĂƚŝŽŶĂů
ŽŶĨĞƌĞŶĐĞŽŶƌŝǀĞƌŝƐƚƌĂĐƚŝŽŶĂŶĚ/ŶĂƚƚĞŶƚŝŽŶ ? ? ? ? ?EŽǀĞŵďĞƌ ? ? ? ? ?^ǇĚŶĞǇ ?ƵƐƚƌĂůŝĂ ? 
>ŽƵǁ ?d ? ?DĂĚŝŐĂŶ ?Z ? ?ĂƌƐƚĞŶ ?K ? ? ?DĞƌĂƚ ?E ? ? ? ? ? ? ) ?tĞƌĞƚŚĞǇŝŶƚŚĞůŽŽƉĚƵƌŝŶŐĂƵƚŽŵĂƚĞĚ
ĚƌŝǀŝŶŐ ?>ŝŶŬƐďĞƚǁĞĞŶǀŝƐƵĂůĂƚƚĞŶƚŝŽŶĂŶĚĐƌĂƐŚƉŽƚĞŶƚŝĂů ?/ŶũƵƌǇƉƌĞǀĞŶƚŝŽŶ ? ? ? ? ? ? ? ? ? ? ? ? 
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